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PREFACE

. .

METRO-APEX is the result of a long tern research and
development effort by a number of dedicated individuals. The
inspiration, and .much of the technical basis evolved from a

',similar exercise M.E.T.R.0.) originally developed by the Environ-
mental Simulation Laboratory, Uhiversity of Michigan. In 1966,
a grant from the 'ivision of Air Pollution Contra., U.S. Public ,

Health Service was awarded- to the corm Research Project,'Univer-
sity of Southern California, to develop a dynamic teaching
instrurient, METRO-APEX. Working in close cooperation, the COMBX
Research Project and the Environmental, Sidulation Laboratory
successfully developed the initial version of the METRO-APEX.

. exercise in 1971. This-cpmputer-based gaming simulation was
designed to provide a laboratory.urban commUnity in which air
pollution management trainees could apply an test the knoWledge

. and skills-gained through conventional educational methods. i

, aliTRO-APEX has pro% Ven to be highly adaptable to training
programs dealing with 'the many'aspects of air pollution control
including law, managemela, air quality monitoring, land use

.plannint; budget prepafhtion, citizen palticipation programs,
state and federal grant procedures, and political decision-

. making processes. As a result, METRO -APEX is in great demand as
, a valudble supplement to university training programs, and in

many cases is 'being used as a central curriculum focus. Over 60
universilies have been trained in the use of iiETRO-APEX. It
has also been translated into French and Spanish and is being
used in seven countries outside of the United States.

I

Based on, the suctess-of the initial METRO-APEX program,
COMEX. was awarded a grant from the Control Programs Development
Division of.the Environmentaltprotection Agency to substantially
revise and broaden the simulation exercise to encompass the wide
spectrum of enyironnentalamanagement issues. This current k

Version, of which this uanuaiis a part, was completed in June
1974 awl greatly Increases the utility and teaching potential of
the exercise. In this-version, the interrelationships 'among
air, water and solid waste are demonstrated, the strategies and
optiohs available to players have been broadened, new roles have
.been added, the exercise materials have been updated to reflect
the latest technology and nomenclature, and many of the opera-
tional problems associated with the earlier version have been
rectified.

iv



i;ETRO-APEX is one of, if not the most conplex gaming-
: simulations of an urban area .in use today. Although it was

designed to supplenebt standard teaching nethods, APEX is far
more than an educational tool. It. is a communication charnel.
of a new level -- capable of providing both the.language and the
forun for information transfer between-persons and groups with

different educational and cultural backgrounds as well as differ-
ent perspectives of the urban- situation.

-

NETRO-ApEX is composed of two. essential' components: (1) a
omputerifed system made up of a series of well-integrated
*iulation models linked to a (2) "gamed"'environment encom-

pas ing a series of interactive rOles. The computeTized systen
predicts the changes that occur in several sectors of the urban
systen in response to the decisions made by participants in the
"gamed" environment, decisions made by persons outside the
"gamed" environment (ether actors whose behavior is simulated
in the computer), and external pressures-on the metropolitan
area (also simulated in the conputer).

The County of APEX. is fun year by year. by ipta cis4
ion makers performing both the mundane and extraordi ary unc-
tions of their office in the "ganed" environment. Ea cycle or
year is condensed in tine to a three to eight hour,session
during which the decision makers formulate their yearly,policy./
The decisions that emerge out ofthe "t6hpetitivecooperative"N
environment of tilt gaming-sifiulation a e usde as priming inputs
to the computer simulation. The change in the status of the /
urban area is calculated by the conputer and returned to the
decision nakers as the primary input to the/next cycle of action.
Included in the change picture generated by/ the computer are
selected social, economic /End physical indicators which.show the
magnitudes of change in key areas and a. newspaper which serves
as the focal point oflocal public opinion:.

S.
The ley decision rakers' acting in the gamed env ironment

.include an'Envirounental Quality Age.icy with departments of Air
. Pollution, Water Pollution and, Solid Wastes; Politicians, Plan-,

ners and Administratiire Officers from a Central City ands
County; Land Developers and Indussttialists from the-private
sector; and representatives from the News 14edia ana Pressure
Groups. The Politicians ate respOnsibl,e for the administration
Of their respective jprisdictionsand,fbr the formulation and
inplempntation of various programs td'upgrade the social status
-of their constituents. The Planners serve as'aides to the
Politicians and represent the major long range coordinating
force in the connunity. The Envir6amental Control Officers
are chdrged with the task of monitoring and alleviating the
pollution problens. The private business sectors Rperate to
foster their own interests and frequently those of the community.
Pressure Groups ale News4Hedia advocate various positions on-
community issues. Generally, each decisioa.maker finds it to
hid Mvantage to coordinate and/or compete with other players
in his efforts to promote his strategies. The HETRO-APEX
General Interaction Diagram included here indicates pos/pible
linkages among the roles.

I
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lin general, people have great difficulty underst'anding the
dynamics of a complex sjrstell through traditional means.. Gaming-
tinCration offers participants the opportunity to study, ,wort;
witl, and discuss the structure of such a syStem and to experi.
nen with intervention strategies designed. to change that struc-
tur .* When used ds'a teaching device, the strength of a gaming-
sim lation such as NETRO-APEX lies in the opportunity afforded
par, icipants for involvement in the system. When compared with
theigaassive observation of the system offered.by traditional
methods, this approach Dias had great success.
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Chapter 1.

A DalEF DESCRIPTION OF APEXZOO:IVY

History

The first settlers of APEX County were farm. families emigrating from
ewEngland and ;few York State' opginning abdut 1339. 'During the.
middle'of the nineteenth century, German immigrants continued the
settlement pattqns of established dispersed family farms. 'Income-

'4 to,(pay for the, necessary impditsof products from the East was
derived primarily-from the production of farm crops and, more im-
portantly, amber. Shall:market towns, often containing milling . .

facilities,'deve1Oped between 1820 and .1860.- At the. saAestime, .

the County was organized asa.unit of g6vernmerit by the State, and
the basic network ,of roads was completed. .- ...

. . The .major impetus -for the later development) of'the Central 1

1

City `as a regional center was Its selection-as the state capitol in ,

1847. 'The nation's first land-grant university7yas established.east .

of the Centrair'City in 1355; further enhancing/ its growth. _Central' ).
City was.incorporated in .1859 and the Suburb, in which the uniyersity
was located, was incorporated in 1910. The Uniltersitya control of
a large block ,0-!.land was to exercise profound influence on the
future phjPsical pattern oi development. *nuch of. tits logical develop;
ment corridor outward from the.. City was preempted by this facility. .

. . -

Steam railroads were first built into APEX County beginning in
the 1860's. Those bmall market-milling communities with stops and
depots on the tail lines-began to Assume a greater impo;tance than
the small communities away from the lines. The impact of the
railroads on/ile small communities can be seen from the 'following
description of Central City: .

. . .

By the year 1863, the City...was a bfistling4.urban
-center. Early accounts tell us that, at that.time,
theCity,included eleven churches, five hotPls-, two
flouring mills, Xiiree.tanneries, two breweries, /thre
saw mills, two sahtand blind factories, three iron
foundrieS, two printing offices, several brick yards,
and a large number of mechanic shops.* a.

Although growing, it should be noted that manufacturing was still
minimal r Exports were dominated by agricultural and timber' Products.,.'
,Ad' most other production was for local consumption only.

.

, .

*Tri-County Regional Cpmmission, "History of the Tri-County Region,"
Information Report 7", updated. pp. 24-25..

I
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exDortied out of the region were built ,in'the area, fostered by the
'completion of railroad ti with the 'rest efthe,.country. r-ese

.'factories, nainly. built ne _railtoad depots, stimulated - _ration
of factory4worker families -Tito the region. Bost of the . :amilies
settled near the factories, here they were employed, adding further
to the'growth,of the tons near:Lhe railroad. Just before the turn'

,. of .the century tine intfokiction of the' automobile industry. into
'.Central City-gave the filial impetus needed to make Central City .

intb'the.dominant,community in the County. 'Beginning about the
same times, electfic in urban railways were extended from Central
City toile north, east a Vest, allowing many workers from the
new, AnduStries in the City o move further aWay from their place of-,.

employment. ,

.
.

Beginning in perhaps 1880, factories producing goods to be

- Bp the 19201Scautdmobiles had bec ome readily available and
.,

.their'..use'was encouraged by the paving of most of the roads in the ;

Copnty. ,Those who had formerly lived fairly close to the interurban
I/. .system began to De dispersed throughout larger areas and to settle

,
in lower density neighborhoods. Until about 1930', most new develop-
ment was found in the fillinglin of the Central'City'and Suburb.
ip.though the growth o. industrial and bureaucratic functions' proceeded

-\\( in the Central City,and the area adjacent to it, the more outlying
2 townships rtmained, and to som! extent still remain, predominantly

agricultural, The growing rb ation which has occurred morel,
.recently in these, fringe are as been primariay-stimulated §y the i

, construction of the interstate exPl4ssway system beginning in .the -.

1950's. .

1

O

The 'interstate highway freeway system in APEX County is shown
on thesmap at the, end of this chapter. One mWjor expiessway cones
from thesoutheast, sweeps around the southern And western fringes
of the City and lea es the County frowitsnorthwestern corner. A
second expressway ones up'from the south, intersects the first and
continues northwa d,into the Suburb. It is anticipated that in .

the future this expressway will be continued northwards, then swing
west to,finis an expressway loop around the City (dashed line).

.

In addition to the aiiiibtt, major.transportation into and
out of APEX County is provided bYcrail (piimarily freight) and
expressway. The attached map outlines the routes of the three rail
lines, which generally follow the river,valleys and intersect %in
Analysis Area V.

--

A local APEX bus line serves the Central slime

service extended into the Suburb and nearby areas of the t .

s

. , Host travel in APEX is currently by private automobile. Ther
are approximatel 2.1 people per registered automobile in APEX. ,

This amounts to approximately one billion automobile miles per
year. The automobile is the cause o bstantial congestion,
property damage, death and" air pollOtiii 1 Eff-APEX: Further infor-
matton about the contribution of the au omobile to pollution can
be dbtained from the Air Pollution Contiol Officer.

13
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The automobile represents an immense financial burden. to owvers,
political jurisdictions, employers and commercial establishments.
Taps to expand and maintain the road network are constantly expan- i A,
dift.g. Vast areas of land are/required for parking. At,the same time,

eabus ridership is decrsing. .
. .-

*, / :

. /Political Jurisdictilni
. .

...

In the m4yIp-APEX game, the County is composed of four autonomous

The
CentralvCity, Suburb, Township 1 and Township 2.

-The Couniy has( been further divided intO 29 "Analysis Areas" each
resembling a/census tract. The Central City comprises Analysis Areas

/1 through 13; the Suburb, AA's 17,through 19; Township 1, to the west,
' contains AA's 23 through 28 and Township 2, to the eastcontains
"A.'s 14-16, 20-22 and-29. (See map). In addition to analysis areas,

p he Central City is politically divided into Wards:

Ward 1 -- AA's 1-4
Ward 2 -- AA's 5-3
Ward 3 -- AA's 9-13

Each Ward is the electoral district for one of thethree City CdUncil
seats represented in the game. The County government (Board of
Supervisors) is comprised oUnembers elected from the Suburb, from
the Townships, from the County-at-large andithe Central City -at- large.

The Ci\y Council and County. Board of Supervisors are the only
, .

two local governmental units actively representsd in the game. Other
local governments, including the school boards, are simulated., In.
some cases, City and County governments hive parallel functions;
e.g. they both provide police services, planning and capital improve-
ments. The County,however, has area-wide responsibility for three
major services not proYided by, the City govarnment: public health,
welfare and pollution control: 'In these three areas, County actions,
directly affedt Central City resi ents as well as residents in the

V4
outlying areas.: Both the munici al and County governments derive
their primary financial support rom the same tax ,base--real property.

County property taxes are paid pr land-owners, in addition to property
staxe _collected by the municipa government and the school board in

each 'political jurisdiction.

Pata provided tp players in the game are nearly always gi-en by
,-analysis area--this is also the smallest unit of scale in referring
to locations; that is, a project or house or industry is located in
"Analysis Area X "rather than on a particular street or a particular
intersection. Characteristics of each individual analysis area,
including the socio-economic composition of the residents and the
proportions of land area devoted to particular land uses, may be
found in the.Planners.data.

I
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'A few analysis
X

areas are almost completely chacterized by one
. or two major features which are often referred to throughout play.
These major featureS'are given in the following list, with their

ranalysis a\reas indicated: ,
.

,

Central Business Di trict CBD nearly all of, Analysis

State'Capitol Analy is Area 8 .

Ghetto` -- Analysis Area 4 and AnalysisNArea 8 . \:
.

University 7- Analysis Area 19 (all)

"Best" residential areas Analysis Areas 9,CaU) and
17 (most)

e -

These featureswe'hOt only unique in the County, but they also
dominate the analysil, areas in which they are located; in the game
they are likely to be'refer:ed to as locations in themselves, with
no further locational explanation given.

. - A list of other important manmade features of the County; and
their locations, is given later in this chapter.

I

Cleokraphy_and Climate

APEX County is located nearly at the- enter of an industrialized
northern State, some 85,0iles northwest of o e of the largest,metro-
politan areas in the United States. The one heavily forested land,
extendihg roughly 320 square miles, is quite flat and for the most
part adequately drained for agriculture.

tfie 'Great River, a major watercourse in the Cite, enters the
County from the south in Analysis Area 23, eanders north and west,
then. back to the east and north as it passe through Analysis Area

'' 8. There it is joined by the Red Oak River which comes in from the
east. The enlarged Great giver exits from he County,in'Anal sis
Area 26, from which it continues west for some 85 miles before
emptying in to the Great Lakes. Major 5rainage of the County is
through the Great River system. *

(,)
,

Just before it empties into the Great River, the Ree0ak River
i joined by Sycamore Creek, which wanders up from the southeast.
Much of the area in AnalysisAreas 11 and 13, near thii creek, is
low and Somewhat marshy, not ideal,for heavy development. The
other major marshy area in Couhty is in Analysis Area 14, to
the northeast in Township 2. There are also several small lakes in
this analysis area and quite a large State Park. The largest lake

7
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in the County is located in Analysis Area 16. This was a primary
recreation area in the early part of this century but is less ideal
now, due to heavy pollUtion loads and deteriorating shorerine develop.
ment. There are snail creeks which wander through many analysis areas
in the COunty. The only other river of any significant site,. however,
is Looking Glass River, which runs east and west through the nor

. portion of the County, primarily in Analysis Areas 28 and 29."

r+

The climate of APEX County is temperate, with summer
tures averaging about 70 degrees and winter temperatures whi

--average.about 2S.degrees. Thire is an annual rainfall of roughly

hern

4

pera-

41-inches, with heavy snows to be expected primarily in' the
months of.January and February. Prevailing winds are westerly,
swinging to the southwest in summer and northwest in,winter. ,

Major Public Facilities

. -As might be expected, the Central City and Suburb are significan
ly better endowed with public capital improvements than are the-
Townships. ,The following list,includes the most important public
structures in the County; and indicates under whose lurisdiction
they are operated and where they are located: '

Airport (County) -- AA 29, just outside the City limits The
Airport has three runways and a terminal
of 2"7,000 square- feet. Two commercial

. airlines Serve the County through this
airport; cargo and general aviation are I

)

-

also aerved.

-- AA 7.

City Hall
00-

.

,
-- AA \6. Thxs.is an old structure built 80
years ago and considered a scan I. A
more central location has been chosen for

. the new City Hall under constiuption in

AA 8.
. \l . -

Community Centers (City), -- AA's 2; 4, 7, 8, 10, O. These are
//-, mostly old houses purchased 1)4 the City to

house neighborhood meetings d the
. ( operation of special programs.

Community Centers (Township Halls) -- AA's 14 (2), 24, 27,.29.

Community College Count ) AA 8. The facility is currently
oused ins an old librafy and elementary
school.' (

P-
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County Building -- AA 8, This includes all County offices
t ')and the meeting rooms for, the County Board

e of Supervisors.

. Coun Court Misuse -- AA 8, adjacent to County offices.

Fi e Stations'(City) ,--:.40iA's 2, 3,- 4:5, 6, 8 (2), 11, ,1:2.

Siations (TOwnship -- AA's 20, 23;25, These are modest
/ statigns housing, limited equipment. Volun-

teers-provide firefighting manpower.

Hospital (County) -- AA 7. This was built in I912 and was ex-
pandpd in' 1922, 1942, ,and 1960., It contains ,
362 beds, including a 35 -bed, tuberculosis
44ng, and caters Rrimarilx to the indigent.
'There are three private.hospitals in the

, County with an additional OSO beds.
,

L Cit -- AA 8. This is an old downtown. building.
There are bianchrlibraries in AA's 1, 5, 11,
12 424 13. /,

, e
.

.

Library (Suburb) -u AA'18. /

4

, 'Sewage Treitment.Plant (City) -- AA 2. This plait provides
. _ 10,

.

both primary and secondary treatmentAand,
has a capacity,of 34.million gallons per
day.. It currently averages 22 million'
gallons daily.

Sewage Treatment-Plant4Suburb) -- AA 19. This plant provides
primary scille treatment, with a capacity
of 12 millibn gallons per day; it currently
handels.an average of 6.75 million gallons.
daily.

Sheriff Station (County) -- AA 8. This is attached-to the
Count)e Building.

,-\

Water Treatment Plant (City) '16AA 8. Water for the City is\
derived from the reat River as it exits
from Analysis Apea 8. Capacity is 42.
million gallonslper day, with the average
daily flow currently being 22 million
gallons. Treatment includes filtration,
purification, flouridation and lime soften-
ing.

Water Treatment Plant (Suburb) -- AA 19. Tile Suburb's water is
drawn from the Red Oak River as it enters .

, AA 19. Capacity is 6' million gallons daily,.
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with current average flow being 2.5 million,
gallops per day. Treatment, includes
pchlcrination, fluoridation and ziolite :

softening.

Zoo (City) -- AA 7.

industry\ld the Economy

Major employment in APEX County is provided by the State C pito:
Complex,\the University and a automobile assembly plant, lo.cated

iin

Analysis Area 4. While State Government is,a stable, slow-gfo ing
ndustry,ndustry, 'the University, typical of research and development'

operations 'elsewhere, is growing at a very rapid rate. The-automo-
bile plant exhibits characteristics similar to any large manufacturing
opdtation, fluctuating considerably in response to the.national
business cycle.

I

.
In addition to these "big three" employers, there is a host of

industries, supplying parts to thmautomnb4.1e,industry,-as well as
independent industries exp ting goods which have no relationship
to autos./ (A map and lis ng of the or industries in the County
,are 'found on the followi g pages. include the' seven
gamed industries:

8

Industry 1 Shehr PowerCompany
Industry 2 -- People's Pulp Plant
-Industry 3 -- Rusty's,Iron Foundry
Industry 4 -- Gestalt Malt Brewery
Industry 4--- Caesar's Rendering Plant.
Industry 6 --Dusty Rhodes Cement
Industry 7 -r Schick.Cannery

Members of the population of APEX County constitute a work
arce of about 1p1,000 pdople, nearly, halif of, them employed by the.
major "exporting" industries previously ihntioned. About 9% of
total County employment is found in lighter industry and 41% in
commercial and service activities for the resident population:
The greatest conceniration_of.manufacturing employment is, as .

expected/ found in the Central City. The highest proportion of white
collar workers is in the Suburbs due to the predominance ofthe
University as an employer there. In the futute, it is probable
that more and more new industrial growth and employment will occur
in outlying areas, particularly among firms requiring significant
amounts of land for their plants.

Population

physical and .political environment described in the

1,
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preCeding pages resides a population of some 227,000 persons, a tiny
fraction of whom are represented in METRO-APEX as slayers. The re -'
mainder of the population is simulated by the computer in the game.
About 63% of the population residei in the Central City, 10% in the
Suburb and the remaindet in the two Townships.

la. Only about 9.2% of ike County's population is black; hdwevei,
virtually all of this population is found in the Central City, of
which 14.4% of the total population is'black, primarily in Ward 1,4
where the number of non- hite households approaches 38t. The \only
other significant ethnic minority is found in a Mexican-American

*community in the east-central portion of the city.
, .

4FAr.purposes of the game, the popul9tion of APEX County
types ",

hi%.
been divided into five "household types each representing differ nt

, occupations and educational achievements, life-styles, voting habit.,
and consumption behavior,. These will be described briefly here; ,

more detailed information about each may be found in the Glossary.

,--'' Household type 1 d a combination of upper and upper-middle. .

class families whose head.df household are likely to be employed in /

the professions and business management. Household type 2 is typical
middle class, occupations, usually clerical and lower-level. public'
service areas.. Household type 3,indludes very lJw white-collarAa-
workers and skilled craftsmen and shop foremen, the latter two pre-
dominately. While membe.cs of householO.types 1 and ..have attended
co liege, some with advanced degrees, hdusehold type 3 imeOets are
typically high school gtadUates.1 In outlying areas, fatmers'are
included in this latter-type:. lff household type '4,Are found semi-
skilled workers'and non-domestic service workers. Usually household

.heads have not completed high school, and while many, household type'
4's are homeowners, the value of their housing is quite low6 House-
hold type 5 includes laborers'.domeitic workers and the unemployed,
with a large number of the elderly. A majority of these households

A - live in rental units of low value.
i . .

Initially, about 1731 of the County opulation is found in.
-

houiehold type 11 16% in household type 2 an, 271 in type 1; about
.32% is of household type 4 and. 7.51 fall int household type S.
The household composition of a particulax analysis area, gad of an
entire jUrtsdiction, will affect significantly the demand for both
public and.privaVe goods and services. It will also affect voting
behavior on financialiSSues and in. elections.
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'List of Major Industries

1. . $hear Power Company (A.A. 8)
2. People's .Pult Plant (A.A. 2)
3. 'Rusty's Iron Foundry (A.A. 5)
4. Gestalt Malt Brewery (A.A. 27)
S. Caesar's Rendering Plant (A.A. 12)
6. ,Dusty .Rhodes Cement Company (A.A. 23)
7. Schick Cannery (A.A. 3)
8: Municipa4 Incinerator (A.A. 10)

Humpty,Dump (A.A. 15),
10: Flies Dump (A.A.,26)

-

11. Auto Assembly Abel (A.A. 4)
to Assembly Baker '(A.A. 4)

13. Auto Assembly Charlie (A.A.36)
14. Wolverine Forging Plant (A.A. 7)
15. Finch'i Forging Plant (A.A. 6)
16. Smithy's Forging Plant (A.A. 2) Nr

. 17. Ahead Forging PIantIA.A. 6) ,*
.

18, Wordy"41-cintkng Company (A.A.6)
19. Bogus Printing Company (A.A. 6)
20. Boylan's Fertilizer (A.A. 2)
21. Peter's Water Heaters (A.A. 7)
22. Tar Heel Asphalt (A.A. 8)
23. CoAcrete.BatchIng ( .A.
24. Spartan .Galvanizing ompany (A.A. 8)
25. Monkey Brass Melting Company (A.A. 5)
26. -Trofan,Varnish Manufacturing (A.A. 10)
27. Hannah:feed and%Grain (ApA. 1)
28. LaRue Soap and ,Detergent (A.A. 1)
29. \Acme Dry Cleaning (A.A. 4) .

' 30 \Trojan Pry Cleaning (A.A. 7)'
31.. \Losten Foundry -- Iron (A.A. 5)
32. Dusty's Cement Products (A.A. 3)
33. 'Rembrants Rendering (A.A. 27)
34. liffenpoof Fertilizer (A:A. 1) ,

35. int Andre Asphalt Paving (A.A. 15)
36. 0 iental Contreto !latching, (A.A. 20
37.- D tly Journal, Printing (A.A. 7)
38. Ti er Body Asseibly (A.A. 31--: -
39. .,Ac deiic Feed and Grain (A.A. 13)
40. Spo'less Dry Cleaning (A.A. 11),

r
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l -Chapter 2

GLOSSARY AND REFERENCE TES

ABATEMENT

Abateinent is the reduction of. pollutant emissions from a source
or sources.

AEROBIC.,

A process taking place in the presence of oxygen; or a state
of liquid containing free dissokred oxygen.

AIR POLLUTION
,

Air pollution is the presence in the eutdoor.air of 'substances
which, when present-4n a sufficient quantity-or over a period
of tine, can cause an undesirable effect upon man, property,
or the environment.

AIR POLLUTION REGULATIONS
-

Air poll6tion regulations are legal constraints on pollutant
emissions, production processes, or control systems. State
regulations and County regulations, are enforceable by legal
sanctions, while recommendations are hot. 4 .

,

AIR QUALITY' (See NATIONAL AMBIENT AIR QUALITY STANDARDS)

Air quality refers to the pollution concentration characteristics
of the atmosphere or ambient air in a given area It is
usually stated in terms of the levels of'concentration of
specific pollutants,,in micrograms of pollutant per cubic
meter of air (Wum/m3) (See CONCENTRATION). ,

AireQuality Goals are'eXpressions of desirable maximum pol-
lutant concentrations to be achieved'through.s. pollution
control program.

Air Quality Criteria - The basic medical and technical infor-
mation which forms the rationalization from which Air Quality
Standards .are set. ;,This information- is published for each
major pollutant by EPA inir Quality Criteria Documents..

Air QpIt 11* ity Standards are' quantitatively- specified maximum
.

levels of pollutant* concentrations or dosages, as more precise'
statements of air quality goals.

69
f)otil

10
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t AIR QUALITY dONTROL REGION

. One of the approximately 250 geographic areas' coveiing the
United States which form the basic units for air pollution.
control activities, These areas were designated by'EPA(with
the states) and are based on considerations of cliMate, meteor-
ology, topography, urbanization and other factors affecting. air.
quality. ,

.ALERT STAGES

Alert Stages refer to critical levels of concentration or dosage
signaling potential disastrous pollution effects and requiring
emergency abatement and control measures.'

ANAEROBIC

A process, taking place.in the absence of oxygen; or a state of
liquid containing no free dissolved oxygen.

ANALYSIS AREA (A.A.)

Analysis areas are used as the primary, areal reference units,
for the data and issues throughoutthe game. The County is
divided into a number of analysis areas, each of.which is the
approximate size of several, census tracts.- The analysis areas
included in the five jurisdictions areas follows:

Jurisdiction Central City: Ward 1 AA 1 through AA 4,
Ward 2 AA 5 through AA 8

. Ward 3 * AA 9 through AA 13

'Jurisdiction Suburb: AA 17 th oughAA 19

Arisdiction 3-- Townihip 1: AA',2 through AA 28

,Jurisdiction 4-- Township 2:* AA's 14-16, 20-22, 29

Jurisdiction 5--mCounty: AA's_1729
$

,

See APEX Analysis Area Map

ANNUAL WAGE

Thistis the annual costitoheindustrialist of one worker and
is an average of'the various rates of pay applicable to the
different types of workers in the firm. The applicable average
wage rate for each firm is reported in the Industrialist's
printout each tycle.undor cost factors. This wage rate May be
.subject to negotiations with the labor'representative and this '

new negotiated wage rate will supercede the rate foundunde
cost factors on his printout.

.
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ASSESSED VALUE

Assessed value is the value assigned to real estate property
for purposes of assessing taxes owed to each of the jurisdictlor.

' County and schpol districts. Governments are required by law'
to maintain an assessed Value of 50% of market value for propert
in their jur*sdktiOn4 although this requirement.is often not
met. (E.g. if a/residential property is valued on the market
at $20,000, its assessed value is $10,000.) (See STATE

-.EQUALIIZED VALUE.
A

BACKGROUND LEVEL

The amount of pollutants due to'natural sources such as marsh,
3, gas, ollen, conifer hydrocarbons and ddst.

%BOARD OF DIRECTORS

Each Industrialist acts as a- Plant Manager and is responsible
to the Board of Directors of his plant for his decisions and
actions. The Board has..the ultimate decision-makinrpower in
plant affairs and may-approve, amend or reject the manager's-

. fiscal policy. proposal: The Board also sets the amount Of .4

dividends to be paid to the stockholders.

BoNpING

Bonding is- the process of incurring public debt to finance
some capital improvement project.

;jlong period of time, rather
It is a device used to ex..'

tend the incidence of costs er a
' than .have costs met out of cu

9
rent revenues while the' project

is under consttstion.. politicians may-issue two kinds of bond:
aeneral obligation bonds and revenue bonds. Thise differ in
three respects: (1) the needTEYWiter concurrence, (2) how
they-are paid off,'and (3) the kinds of proj'ect's for which they
are appropriaio. . Before Politicians may float general obligatio
bonds.to-finance projects, voters must approve this action in

. a referendum. There is a State-imposed limit on tho indebtednes
that to jurisdiction'may incur through general obligation bonds.
The amount of additional bonded indebtedness that cah'be sought
is .indicated the Politician's output as "$.Limit,on Next G.O.
Bond Sought". ,(See DEBT RETIREMENT for the profess of financini

' general obligation bonds0

Revenue bonds/are'not submitted to a 'referendum and are appropr-
,,iate only for particular projects. (Projects ,for,' which they may
be used are-noted-in the Project List.)., They are paid off throt

'fees collected for the service provided by the facility, rather
than by taxes.

c.
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CAPIT PLANT INDEX (C.P.I.)

The capital plant index is a ratio of4he Present dollar value.
of public capital facilities (sewers, water lines, stfeets,
parks and miscellaneous. public holdings). to'population eiuiva- ".
lents. This 'number reflects the load imposed on facilities by'
residents, employees and clients, and this is considered 'an

,indication of the relative level oridequacy of these facilites.
Present dollar value is calculated each cycle on the baSis
dept ciated value of existing facilities_plus new facilites.
.(Faciaties: depreCiate at abet1-51 of original value, per years)
(See'POPULATION EQUIVALENT.)

CASH CARRYOVERm

"%\.,
This is the cash reserve which an Industrigl ist or Developer , '

carries over to. the next cycle after making all his expenditure
including, those for capital plant. It represents uncommited
funds, which the player is free to'use'in the next cycle.%.

CASH. TRANSFER .

1*

A cash transfei is used for loans or gifts of cash between - ,

.players when'the reason for the exchange is unspecified.
. . . ,

Revenues made, or exillinditures incurred, through an exchange% ,,--b -

b of cash between either the Government, Industrialist, or Dev-
elop

.

eT, are recorded in the budget section their printout.
When 4plicable, cash transfers are also used ,to cover the cost
of television time and newspaper-a--ticles.

1
.

..: , .

*--) 'CLEAN AIR ACT AMENDMENTS OF 1970, \ . .

...

.

(See,LEGAL REFERENCE MANUAL.)

COLLECTION/DISPOSAL STUDY JO

'1
Studilet of municipal house-to-house refuse collection using
combinations of different truclCtypes, crew sizes, co tainer
locations, transfer stations and disposal sites to deft ine

the capital and operating costs of alternative syStimS.

COLLOIDAL PARTICLES.
. .

Very fine particles of material in fluid suspension; particles
will not settle out and can pass through-a semipermeable metibrb

w"

COMBUSTION

.Combustion is the proces of burning.

A

'26
4
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CONCENTRATION
p

Concentration is the ratio of pollutants taeffluent gases or
ambient air, measured in nicrograns per cubic meter (MG/cubic

"rieter) as a weight to volube ratio. Data on mean concentration
,_per quarter, concentration on worst day, and number of days
above a specified concentration can be obtained by the APCO,
.through the installation and operation of monitoring stations.

CONTAMINANT

(See POLLUTANT)

CONTROL EFFICIENCY

Control refers to the ratio of the amount
pollutant removed from effluent gases by a control devi o
the total amount of pollutant without control.

CONTROL STRATEGY

A,Comprehensive plan designed to control or reduce the level
of a pollutant or pollutants in the environment.

CONTROL SYSTEM

Control system refers to equipment and /or procedures intended
to reduce the amount of a pollutant, or pollutants, in effluent
gases. Each gamed industrial firm has a limited set of control
system options for each productibn process and combustion process

DEBT RETIREMENT (Debt Service)

Debt retirement, or debt service, is a term used to describe
the process of paying off long-term general obligation bonds
sold by public agencies. Debt retirement is a budget category
of the Politician which includes expenditures for both principal
and interest on general obligation bonds. Financing of these
expenditures may be with either normal millage or debt retirement
millage.

DEMOLITION COSTS (Clearance Costs) N,-,/

' A demolition cost of St, of the assessed value of developed
PROPERTY must be paid when developed land is rezoned.

DENSITY
Al

In residential areas, density is the term used to express the
number of dwelling wtits per acre of land. In APEX County a
different density is associated with each of the five residential



A

development types, with the. lowest density found in land use
category R-1 and the highest in category 11 -2.

The tahje on the following page expresses housing density in
housing units per acre, and in acres per housing unit.

DEPRECIATION ALLOWAN1E ,

,i
/ .

. .
.

Each cycle, ttrt total value of industrial capital facilities,: -

(buildingand equipment) depreciates at 8%. A tax credit of 5%
of the capital value of these facilitilis allowed the Indus- '
trialist to compensate for this deprecia ion. The amount is .

deducted before Federal and State income taxes are paid. The
Industrialist nay claim any part of his maximum allowance; any
portion of the allowance not taken will accumulate. The maximum
depreciation alloyance is listed under cost factors in the
Indust ialist's printout.

IT.,)DEVELOPi4E TYPES AND COSTS

A. Residential

In APEX County there are.various levels-of cost and density
associated with differentlelualitie9 and sizes of housing which
may be built by Developers. These.costs are for structures,
exclusive of land and site improvements.

Single Fan 'y

Three different development -cost levels are applicable to APEX
County single-family housing units, radging from the highest
construction cost of $40,000 (designatedas R-1) to the lowest
cost housing, built at $15,000 per unit (designated as R-3).
Any one of these types nay be built on land which, when vacant,
is zoned R.

Nultiple Fanilr
Units of two different cost levels, N-1 and H-2 are aVafkables
for construction of multi-family housing in APE.: County. The
hfghest cost per unit, for H-1, is $30,000 and the lowest,. for
H-2, is $12,000. Either of these types may be constructed on
vacant land zoned M.

Residential Development Costs Per Unit

I R-1 I R-2
I I I

R-3 I H-1 I 1,i-2 1

I I I

' I

I $40,000 I $22,500. I $15,000 I $30,00,0 I $12,000 I
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B. Commercial

Two types .9f commercial land use are alloWable in APEX
County. Tese relate to local neighborhood shopping
facilities and to regionally- oriented commercial and
service facilities. Beth may be built only on zoning
category "Commercial" land. Each is developed on a cost-
per-acre basis, as follows:

2-7

Commercial Developmentjcosts by Type

1 I I

I CL I CR I

I .. I I

I . t, I

I ft00,000 I $125,000 I

I , I I

C. Industrial'

Endogenous industrial development permitted Developers in
APEX County is on a,,per-acre basis, the cdst being $100,000
er acre. Zoning' category I land may be developed into this

use.

(See ZONING CATEGORY.)

DOSAGE

DUMP

The accumulated exposure of a perso4, plant, material" etc":
to a particular concentration of pollutant for a specified
period of time. ,

A site where uncontrolled disposal-of slid waste occurs.

EFFLUENT

An effluent is a gaseous or liquid discharge or emission.

EFFLUENT SAMPLES

An effluent sample is an industrial outflow water sample
and analysis which provides data on seven water pollutant Para
meters. A sample may be ordered by the Water Quality Liana=
ger and is :taken attthe source specif by the WQM.
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ELITE (?MINION' POLL (E.O.P.)

The Elite Opinion Poll calls for % vote of all game players
on certain major palicy isisues in the community. These
issues appear ashead4inet in the NETRO-APU NEWS, which
,ask for either a deciding or advisory vote. The-results
of the Poll affect public officials" chances of reelection,
as well .as .the probability of p'assage'of.gener41 referenda,
specific bond issues and special village requests.

EMERGEllICY EPISODE

.An,air pollution incident in which high concentration of
pollutant(s) occur in the ambient air contributing to a.
significant increase,in illness or death.

EMISSIONS

Emissions ant/pollutants in effluent or exhaust, gases which
are released/into the'air.

EMISSION FACTORS

Emission factors are estimates which can be used to approx-
imate the rate of emissions of specific pollutants from
generalized sour es. - /

EMISSION INVENTORY

A compilation of the rate.. of pollution emissions, in a given
area by source type.

EMISSION MEASUREMENT

Air-pollution emissions ire measured in p ands per hour for
particulates,' sulfur dioxide (SO2), carbon monoxide (CO),
nitrogen oxides (N0x), and hydrocarbons (HC); in Ringelmann
number for smoke; and in Stinkelmann number for odor. The
emissions measured are of specific pollutants from specific
sources. '

,

EMISSION RATE

Emission rate refers to theamount of pollutant emitted per
unit of time or throughput. 'Maximum allowable emissions will 'be
specified in minds per hour (or pounds per 1000 pounds of
process rate) if they refer to emission rates.

EMISSION SOURCE

An emission source is the origin of some specific air
pollutants. In the game there are several gamed point
sources, about thirty non-gamed point sources,_ plus motor
vehicles and space .heating as line, and area sources, Iv-

,

spectively.
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ENVIRONMENTAL' MPACT STATEMENT

The results of a study which identifies and evaluates th
adverse or beneficial environmental effects-of pUrsuing a
"proposed action, pursuing an alternative action or not
pursuing the proposed action.

EXOFIR1F (EXOGENOUS FIRM)

An Exofirm is An industry or burebaUcratic firm that depends
primarily upon markets outside the local area for its growth
and vitality. ,These firms are usually classified as Exofirms.
on the-basis of their being net importers of dollars and net
exporters of products or services to these outside markets.
Jobs created by Exofirm growth spur-addiional growth of
households and jobs oriented to the local market. (Exofirms
are also often referred to as basic girms).
In APEX County, Exofirms'locate in industrial and office .

zoning categories. Periodically', the newspaper will'-note'
the opportunity for Developers br Industrial4sts4to invest,
in a speculative way, in the entry of new Exofirms into the
metropolitan area, with a variable probsbility'of success
attached to such investments. Occasionally, these Exofirms
require rezoning of land and/or installation of Vial capital
improvements. Requirements for such'special publ action
and requests for pritate investment will be noted in the
newspaper announcement of,the firm's interest in locating
in the area.

A

FEDERAL WATER POLLUTION CONTROL ACT AMENDMENTS OF 1972

(See LEGAL REFERE1NCE MANUAL)

FUEL RATE ,

The amount of fuel consumed by each industry per unit-of
time is specified in tons/hours for coal, in barrels
(bbl) /hour for oil, in thousand cubic feed OCF)/hour for
natural gas, and in megawatts (MW) for electricity.

FUEL TYPE

The fuel types for industry include: low-grade coal '(Lo-
Cdal), high-grade, coal (Hi-Coal), low grade oil (Lo-Oil),
high-grade oil (Hi-Oil), natural gas, and electricity.
The fuel option for each plant is listed iii the Industrial-
ist's printout. The fuel grade refers inversely to the air
pollution potential of the buriniag fuel, i.e., Lo-Grade
has higher pollution potential, and Hi-Grade fuels have low
pollution potential.

I

32
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GARBAGE
,

the food maste portion solid waste.

HAZARDOUS AIR POLLUTANTS
1,

Air pollutants 'not.covered..by the Air'Quality Standards
but which, in EPA's judgement, "may cause, or contribute to,
an increase in mortality or --- seriops illness." These
polbutants generally are toxic substances such as mercury,
cadmium, asbestos and beryllium.

HAZARDOUS WASTE
.

(See "SOLID WASTE TYPE")

HOUSEfiOLD/C0iVERCIAL REFUSE

'.(See "SOLID WASTE T)PE ").

HOUSEHOLD TYPES /

,

The five household types used in APEX County are characteri-
zations'of families belonging. to fairly homogeneous socio-
economic groups. These characterizations reflect life

/ ,style, political involvement and voting habits, general
consumption behavior and preference for public goods.
There is substantial:overlap of income levels for all status
groupings;hence income, alone, is a weak indicator for
characterizing households.

Household Type 1 -- is upper class and upper-middle class
combined. Occupations of the heads of households are:
professionals, technical workers, managefs, officials, and
proprietors. Oge-half of the family income levels are in
excess of $15,000 and the other half are in the $10,000-
$15,000'range. Value.f housing is in excess of $20,000,
and if they rent, rentals ate over $150 per month. This
Is the group which is most doncentrated in residential .

locations. Education of the head of the household 'is at
least college graduate, often with post-graduate study.'
Interest group membership for this household type is
found in the Business Community and Effective Government
Groups.

Household Type II -- is the typical middle-class household
in which the head of households occupation is clerical, sales,
or kindred typeS. Income of the family is'primarily in the
$7,000-$10,000 range. Education of the head of the house-
hold is some college or at least high school graduation.

; .
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i'Housing value Is primarily n the G15,000-$25,000 range,
and gross rentalsiWould usually e from G100 to $149 per

(h
mOnth,'though they may be somew at lower. Interest group
affilihtions'for this type are ith the Effective Government
Grolipsr-on the one hand, and with e Right-wing Conservatives
on the other. . . -

Household Type III -- the'most numerous and widely-distrib-
uted oe'the five types'is characterized by a mixed member- ,

ship Of very low income white collar workers, skilled
craftsmen, and foremen, though the latter two predominate.
In the outlying 'areas, farmers fall into this Category.
Family-income is primarily in the5000-$9,00 range.
The.Head of the household's educationAs typically high
school graduation. Housing value is usually in the $12,000-
$20,000 :tinge and rentals,are from $89-$120'per month.
remitters of this group are apt to belohg to the Labor Vote and/
or thellight-wint Conservative interest groups.

Household Type IV -- is composed lof semi-skilled workers,
industry operatives and-non-household service workers, such
as waiters, barbers and parking-lot attendants. Family in-
come is in the lowei portion of the $4,000-$7,000 range.
Housing values range from $10,000 to $14,000 with gross
rentals being $70 -to $90 per month. Education of the head
of the household is.usually 9 to 11 years. Interest group
membership for this household type 'is found in the Labor
Vote and among the Civil.Rights Groups.

household Type V -- is the lowest stratum of society,.and
heads of households are laborers or household service work-
ers. The vast majority of the area's unemployment are of
this type and roughly half of all members are elderly and
.retired. Family income is less than. $5,000 annually and
the value of housing is less than $10,000, with rentals
primarily $50-$75 per month. Heads of households have
usually not been.educated beyond the eigth grade. Member-
ship in interest groups is found in the Labor Vote and
Civil Rights Groups. %

Political involvement of the five household types declines
-from Type I (the highest) to Type V, the latter being
generally apathetic. Likewise, concern with government
operation andprovision of public services is highest in
Type I households and deClines-steadily through Type V
families.

The five household types will tend to demand housing of
the five. residential development types according to the
following percentages:

34



Household Type I

.
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4

0' 50% will choose R-1; 30% R-2 and
20t 11-1

Household Type II, -- 20% will choose housing in each' of

A

III -- 10% piefer R-1;.. 30% Obfer 112;
) 20% choose R-3; 25% take M-1, and

* '15% M-2
0

,

--

IV (- 20% will choose R-2;' 40% R-3;
10% M-li and 30% ,M-2

40% will be in R-3; 60% in fl -2

the five development types

Household Type

Household Type

Household Type V,

IMPLEMENTATION PLAN

Under the 1970 Clean Air Act, each "state must prepare and
have approved by EPA an, Implementation Plan which details
the methods, strategies and timetable which the state and
(its jurisdictions will employ to meet end .maintain the
AirAuality Standards within the control region(s) within.
its jurisdiction.ion.

IMPROVEMENT COSTS

Improvement cost are fees to prepare raw land for develop-
ment, including subdivision costs, sewer'and water connect-
tions, drainage and engineering. Develorers are .required
to pay improvement costs on all land on which they build
structures. For residential property, improvement costs
are on a per unit basis as follows:

I 1 I I .' I .r
I R-1 I R-2 I R-3 I M-1 I M-2 I

I I I I I I

I 1 , r I I I .

I $1,000 I $800 I $700 I $600 I $400 I

I . I '° I , I . ,I I

For-commercial and local industrial land uses, improvement
costs are on a per acre basis; for each the fee is $5,000
per acre.

These fees are automatically 4plied to all land on which'
the Developer builds.



INTEREST GROUPS

In APEX County there are S major political ihterest groups
that take stands' on public policy issues and,ha#e a sig-
nificant impact upon voting behavior. The note extreme
the position assumed by one of these interestrgroups (as
indicated on a scale of +4 to -4), the greater will be
the voter turnout surrounding any particular referenda or
election. Each of these interest groups deriVe their
constituency from among two or more of the "qousehold Types"
(See 110 EHOLD TYPES) 4 .

1. ECi#VIL RIGHTS GROUPS: The orientation of these groups
is primarily towards ..ssues such as fair employment,fneigh-
borhood imprOyementi and problems that affeCt minorities,.
Their leaders Up is'drawn-from the'eliteliberals or the
ghetto activists, their membership from the lower social
strata. Their mode of operation is typically public pro-
test and demonstrations centered around a very specific
policy issue or community problem, and their influence
on the system as a whole is moderate.

I. *EFFECTIVE GOVERNMEUT GROUPS: Are overwhelmingly middle
class, composed primarily of professiohal people, a large
percentage of them women. These groups are interested in
a wide range of issues, on which,they.exert 'moderate influ-
ence. their orientation is towards gbvernmental efficiency and
towards community growth and image.

3. BUSINESS COHNUNITY: Drays from the whole range ,pf '-
commercial and mercantile interests, as well as some from
the professional areas such as law, engineering-and
medicine. The business community' exerts the highest degree
of power of all politically oriented interest groups;
their interest is directed primarily at community image,
growth, and"BOOSTERISM".

4. LABOR VOTE: Are more conservative locally. than nation-
ally and exhibit some divergency between craft unions and
industrial unions, the former being more. conservative. The
labor vote exert moderate influence on a range of issues
somewhat less broad than those of interest to the "Effective
Government Groups". The conservatism of the labor vote is
especially apparent in the opposition of some.of its con-
stituency to public spending for social welfare:

S. RIGHT-WING CONSERVATIVES: Draws its membership primarily
from'people who resist change and advocate conserving the
"traditions of AmeriCanismGod and Country. ", They are
generally against social change, increases in government
influence in local afftirs and public spending on social
programs. Since these,groups do not advocate change, they
usually only become actively involved in public issues as a
reaction to public programs proposeeby other groups.
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INTLiZEST RATE

1

The cost of borrowing money will vary for the-Industrialists
and Developers according to both. their credit rating and t,he
length of the loan, i.e., how many years will be taken to

..lepay it. The maximum number of years on any loan by an
Industrialist or Developer is 20 years. Applicable interest
rates as follows:

relit 24atinLI4

I A.-1

I 1 ' , I I

\,. I 1-2 . I 4% I 6% I 8% I

. I. I 'I II.

I I 117.S I 6% I 3% I 12% I

I- -_,-'
I . I I I

1 6-3.0 I 8% I' 12% I 16% I

I , . I I I I

I 11-20 I 12% I 16% I 20% ,I.
I I I I I

I Years to Repay

The cost of bOrrowing.money forgovernmental agencies, th-i
interest rate on bonds, will vary according.to the credit
rating of the jurisdiction, and will differ between general
obligation-and revenue bonds. -Since revenue bonds are not
backed by governmental taxing power they are riskier and ,--

therefore carry higher interest rates than general obligation
.,bonds. as a jurisdiction's credit rating falls from A-1 to
A-3, the interest .rate on general obligation. bonds will
increase from 4.8% to 6%.

INVERSION

A layer of air trapped near the ground by a layer of warmer
air above it. -

ISSUE

Issue is used to refer to a problem situation presented to
players in the METRO-APEX NEWS. Following each issue are
two to four alternatives one of which must be selected by
the player.

(See ELITE OPINION POLL)

JURISDICTION

Jurisdiction refers to one of the political units in.APEX
County. Abbreviations used in the game are:



(Jurisdiction. 1) CC -
(Jurisdiction 2) SUB
(Jurisdiction 3) TW 1 -

(Jurisdiction 4) 1W 2 -

(Jurisdiction 5) Co -

2-15

Central City
Suburb
Township 1
Township 2
County

(See ANALYSIS AREA.)

LAND USE

Land use is a term used to refer to the spatial distribution
of City and rural functions- -its residential communities or
living areas, its industrial, commercial and retail business
districts or major work areas and its agiicultural, institu-
tional and. leisure time functions.

(See DEVELOPMENT TYPE and ZONING CATEGORY.)

UACHATE

Water, moving vertically through the soil of a landfill that
may become ccntaiminated from the waste. material in the fill.

MAXIMUM PRODUCTION CAPACITY

This is the maximum number of units which can be produced
by a gamed industry in a cycle, with thgNplart and equip-
ment in existence during that cycle. Maximum capacity may
be increased by making capital expenditures for building
and equipment., New productive capacity becomes available
only in the cycle following that in which money is budgeted
forylant'expansion.

-MEAN PROBABLE NUM0ER PER 100 ml (IIPN /100 ml)

A measure' of the amount of coliform organisms per unit
volume. By using quantities ofsample varying in geometric.
series i.e., 0.01, 0.1, 1.0 milliliters, and by 'applying the
usual test for coliform organisms, it is possible todeter-
mine a statistical estimate or "most probable number" of
coliform organism's per 100 ml of water.

MICROGRAMS PER CUBIC METER

The weight of a substance in 1/1,000,000 of a Eram contain-
ed in one cubic' meter of volume.

MILLAGE

illage is the tgx rate, in mills, which is applied to
State equalized property value to generate property tax
revenue. One mill is equal to a $1 charge on each $1000,
of value, or one tenth of one percent of thovitate
ized value. -There are three types of mikage:
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-

A. Normal 0)eratinalallaF,e is determiried by local
o iticians an is app4ied to standard operating

costs of government Jly State and local law -- the
local limit can never be higher than the limit
set b) the State. ,

.

B. Special 4t1lage, which is not subject to State and
local limits, can be used for financing special

,

programs. It must be- voted and passed' on i . a

referendv.

C. Debt Retirement Ifillap is not subject to`the State
and local limits but it can-be used' or retiring
general obligation b9nds. -This millage requires a
favorable vote in a referendum.

Total riillage is the sun of operating millage, any special
millages and the debt retirement sellages which may be
in effect during the year.' k

NILLIGRAi.;S PER LITER (mg/1)

-lieight per unit volume. For water effluents, milligrams
per liter is used to express the conce4tration in terms
of the weight 'in niiligrans, of a dissolVed or suspended.
pollutant in one liter of rater.

EONITORING STATION

s

A monitoring station is a facility that hotises air quality
monitoring equipment for measurement of ambient air quality. A
One air quality ngnitoring station may! be installed and
opnaird in any ahalysis area. The pollutants measured at
each monitoring station are:

Particulates, S02, CO, NOx, and.Nydrocarbons

Each pollutant is measured by a different type of monitoring.
equipment.

(See AIR QUALITY)

NATIONAL AMBIENT AIR QUALITY STANDARDS.

EPA has set Primary and Secondary Air Qualit), Standards
which are the maximum concentration of air pollutants
allowable by federal law. Primary Standards are based on
protection of fhe public health and are. to be.ichieved as
a first priority. Secondary Standards are based on the
public welfare and will be achieved as a second priority.

NATIONAL ENVIROWIENTAL POLICY .ACT (NEPA)

(See LEGAL REFERENCE MANUAL)



OFF GASSES

Gasses arising from landfills or other solid waste conyer-
'sion (such as,thermal) operations and leairing the site of
generation. -

PLANNED UNIT DEVEL P .NT

2-17

A planned unit de elopMent is an allocationof density to
a development site.such that the overall density meats the'
zoning requirements, but within the site certain areas may
be of a higher'concentration'ihan those other developments
-around this site. This allows the Developer' more flexi-
bility in designing planned neighborhoods. A\1.

(See DENSITY)

PLANT INSPECTION

A plant inspection is an "on-site" examination of production
and pollution control equipment, proceates and procedures:
Plant inspections ordered by the APCO will provide-him with
information on the' production processes;. production capacity;
fuel and process rates;'control systems;. smoke code
(Ringelmann number); and odor,code (Stinkelmann number)
for each process of a specific gamed or non-gamed emission
source. ,

r

PLANT MANAGER

The player in the role of Industrialist is acting as a
Plant Nanager.

(See BOARD OF DIRECTORS.)

POLLUTANTS

Air Pollution:

(1) Particulates: particulate matter is any matetial (except
uncombined water) which exists in a finely divided form
as a liquid or solid at standara conditions.

=

(2) Sulfut Dioxide (SO2) le a pungent colorless gas
which is commonly emitted from the combustion of
sulfur containing compounds, especially fuels such
as coal and fuel oil. Sulfur dioxide can also be
emitted from chemical process plants, metal process
plants and trash, burning incinerators.

11,
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(3) Carbon Monoxide (CO) is a colorless, odorless, very
TaIEiaseous product of the incomplete combustion of
common fuels. It can also be generated by metabolic
processes and the partial oxidation "of carbon-contain-
ing compounds such as limestone. Carbon monoxide
adversely affects human respiration by interferring
with the body's ability to assimilate oxygen.

(4) Oxides of Nitrogen (NOx) are formed when oxygen and
nitrogen are heated to a high temperature. Suffic-
iently high. temperatures to produce significant amounts
of NOx,are. normally only reached in modern efficient
combustion processes such as electric power plants
and automobile engines. Oxides of nitrogen in com-
bination with hydrocarbons and sunlight are major
constituents of photochemical smog.

(5) hydrocarbons (HC) are compounds containing c binat-
ions of hydrogen and carbon. Gaseous hydroc on
air pollutants are most comonly emitted from te"-----1
incomplete combusion of fuels such as gasoline, coal,
oil and gas from the production, handling And evapor-.
atian of gasoline, paint thinners, solvents, etc.
Hydrocarbons along with oxides of nitrogen and sun-
lidht are important in the generation of photochemical
smog.

UaterBallut-itin:

(1) Biological Oxygen Demand - B.O.D. is the amount of
oxygen needed by any polluted water or sewage to
allow micro-organizms to consume the suspended and
dissolved biodegradable organic material found in
the liquid under.ablirobic conditions.

(2) Coliform Bacteria - Micro-organisms found in sewage
serving, as the indicator of bacterial contamination
in water quality.

(3) Dissolved Oxygen (D.O.) is the amount of oxygen found
and available for biochemical activity with a given
volume of water (mg./1.). The saturation point is
dependent upon temperature, chemical characteristics
of the water, and barometric pressure.

(4) Nutrients - Nutrients are phospates,'nitrates, nitro-

gen and phosphorus released as waste from certain
industries or produced from agriculturar and urban
runoff.

(5) Thermal Pollution - The increase in temperature of
surface waters as a result of the use of these
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waters for cooling purposes by industry or ublic
facilities. The heat accelerates biological processes
in the stream, resulting in reduction of oxy en
content of the water.

(6)t Total Dissolved Solids (T.D.S.) - The'amount Of solids,
dissolved in a given volume of water (mg./1).'

PO 4 EQUIVALENT

Th population equivalent is a means o; converting (a)
residents, and (b) employees and clients of industries and,
commercial.facilitiesinto a standard measure of the demand
placed on such public capital facilities as sewers, streets,
and water supply. The population equivalent of an area-
(analysis' area. or jurisdiction) is computed as follows:

P.E.= [Total households]+[.3 x'all employees of commerce
and industry]

For use of population equivalents in APEX County, see
CAPITAL PLANT INDEX.

r-
PROCESS RATE

Process rate refers to the amount of materials protessed by
an Industrialist per unit time. The measure is specified
in tons, pounds, barrels, per minute,.per hour, etc.

PRODUCTION LEVEL

This is pro,,ably the key item determined by art Industrialist
each cycle. It is the number of units of a proeuct his
plant will produce in that cycle. The Industrialist is
free to set his production at any level he chooses, as long
as the-figure he sets does not exceed his maximum production.
capacity.

PRODUCTION PROCESS

A production process is a definable part of the overall
production system of a given firm. Each gamed industrial
firm may have up to five, production processes, while each
non-gamed industrial firm is assumed to have only one process.

PROMPT SCRAP
4

Wastes that are recycled for direct reuse without entering
the solid waste stream.
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QUASI-PUBLIC LAND

This is land owned by tax-exempt organizations such as
churches and fraterna organizations. Such land includes
church buildings and chools, cemeteries and such miscellan-
eous buildings as Elk lodges, etc.

REACH

A reach is a generally homogeneous segment of a river or
stream. Often in water qua ity management typical measure -
vents of water quality from y point in the reach are
used as representative of the ntire.reach.

REFERENDUM

A referendum is a vote of .the (simulated) (population of a
jurisdiction on some issue presented to the people by the
Politician. Most usually referenda are called to approve
(or reject) a general obligation bond issue or a request
for special nilLage, although they may be called to approve.
some legislative matter, such as open housing.

REFUSE

A term applied broadly to mix' d solid waste including food
waste, trash, street sweepings, and non-toxic solid industrial

. wastes.

RLZONING APPLICATION FEE

The rezoning application fee is .a charge of $100, which
is assessed for each rezoning request submitted by a
Developer,or Industrialist. It is included in that player's
financial statement for the next cycle.

RINGELMANN NUMBER

The Ringelmann Number is a scale for measuring the blacknets
of smoke fumes'and is equivalent to the opacity. Ringelmann
Numbers and opacities are used for specifying allowable
'smoke emissions (Ringelmann for black and opacity for other
colors). #0 = zero opacity #1 = 20%, #2 . 40%, #3 = 60%,
#4 = 80%, #5 = 100%. In APEX County, all smoke readings are
reported as Ringelmann N ers.

SALVAGE

The'recovery fof reuse of any valuable component from the
solid waste stream.

d UI
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SANITARY LANDFILL

An operation where sq'lid waste is deposited in the ground
. in a controlled manner. The waste is compacted when deliver-

ed and covered daily. APEX County can have three classes of
sanitary.land fill's.' (See below.)

SANITARY LANDFILL -- Class I

A site where disposal of toxic or hazardous industrial,
waste (solid waste type 1) is permitted'due to the geology
and soil characteristics. Solid waste type 2 and 3 may
be deposited in this class site.

,

SANITARY LANDFILL--Class II

A site where' only non-toxic or non-hazardous waste may be
deposited. These sites receive primarily mixed municipal
refuse (solid waste type 2). Solid waste-type 3 may also
be deposited in this class site.

SANITARY LANDFILL--Class III

A site where only solid fill (solid waste type 3) nay be
deposited.

SEWAGE TREATMENT LEVELS

Primary Treatment - A series of mechanical treatment pro-
cessesincluding screening and-sedimentation, which _removes
most of the floations and suspended solids found in sewage,
but which have a limited effect on colloidal and dissolved
material.

Secondary Treatment - -A series of biochemical, chemical,
-----77eFiriandorianicaprocesses which remove, oxidize or
stabilize nonsetteable, colloidal, and dissolved organic
matter following primary treatment.

Tertiary Treatment - Any sewage treatment process that has
the capability to remove over minty -nine percent of the
pollutants in sewage if it follows secondary treatment. .

SOIL PERMEABILITY

A measarement of the water porosity of soil; soil porosity
measulled in gallons per day of water which will be absorbed
by one square foot of soil surface.

/IA

4

,
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SOIL SURVEY

An engineering/geological, survey an analysis area which
provides data on the water table level, soil type, and soil
permeability. These parameters are important criteria to
determine the suitability of an A.A. for Class I, II, or III
sanitary land fills.

SOIL Tgi

Three predominent soil types are found in APEX County--
,clay, sand or gravel.

SOLID WASTE

Any waste that can be handled as a solid rather than a
liquid.

SOLID WASTE DISPOSAL

The end point of said waste handling; may include open
dumps, sanitary lark fills, incinerators, composting, haul-
ing out of APEX County

\
by contract, salvage and recycle, etc.

SOLID WASTE SOURCES

Solid wastes are generated from various sources as --

Household - Solid wastes from residences.

Commercial - Solid wastes derived from non-industrial
operation.

Industrial - Wastes produced as a result of manufacturing
or related industrial operation.

Municipal Mixed Household and Commercial waste that may
contain some street cleaning wastes and industrial solid
wastes.

ti

Agricultural Wastes deriyed from basic crop or animal
operation including waste *egetables, minerals and animal
manure.

SOLID WASTE TYPE

APEX County solid wastes are specified as one'of three
following types- -

S.W. Tue.1 - Hazardous Wastes; includes sewage sludge,
nest'cides, industrial chemicals, etc., (Only small
qua es of high toxic wastes and radioactive wastes
are prated in APEX County and these are not included
in pe 1 wastes.)

zi5
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S.W. Type 2 - Household/Commercial Refuse; includes trash,
rubbish, garbage and decomposable organic refuse from
commercial and household operations picked up by regular
route collection.

' S.W. Type 3 - Solid Fill; includes bulky non-water soluable,
non-decomposabilineiiilids from municipal and industrial
operations, demolition, etc. Examples are earth, rock,
gravel, concrete, asphalt paving fragments, clay, glass,
and rubber products.

4

Industrial wastes are distributed among the above three
categories depending upon the characteristics of the
particular' waste.

SOURCE TYPES (AIR POLLUTION)

Point Source - A stationary source of pollution which has
the potential of emitting a substantial amount of pollut-
ant(s) such as a factory or power plant.

Line Source -
BITil7laiTis,

Area Sources
ary POTHITia

A moving Source of pollutants such as automo-
trains, and aircraft.

- The sum of numerous wideSpread small station-
sources as the -space heaters in buildings.

Indirect or Complex Source - Stationary facilities or
developments which indirectly generate substantial pollution
by means of activity associated with them (such as vehicle
traffic unerate(Lby shopping centers, sports complexes,
airports, etc.) .

STANDARDS OF PERFORMANCE

'Direct limitations of pollutant e fissions from certain.it
types of high pollution sources (p wer plants, etc.) set
by EPA and/or the states.

STATE EQUALIZE)) VALUE
r.

State equalization is a process designed to even out
differences in assessment practices among political
jurisdictions. The state equalization factor applied
to each jurisdiction's assessed value may thus be
different. The state equalized value for a jurisdiction,
reached by applying the factor to local assessed value,
is the base on which millage is levied to generate
property tax revenues.
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STINiELMANN NUMBER

The Stinkelmann Number is a scale (developed in APEX County)
for measuring odor emissions, and for specifying maximum
allowable odor emissions.. Numbers range from 0,.5, covering
least to worst odor levels, respectively.

TAX RATE

See MILLAGE

TRANSFER STATION

Site at which wastes are transferred from small 'Compacter
vehicles to larger long distance transport vehicles.

TRASH ,

The non-food, non-putrescible-fraction of solid waste.

UNIT COSTS 4

The costs to the Industrialist of operating his plant are
,calculated, for each production component, except labor,
on the basis of the amount and cost of each component
required to produce one unit of the product. These uni
costs apply to fuel, administrative overhead, inventory,'
and raw mht.ials.

duel Cost applies to the fuel required to produce each
industrialist's product andwill be different for each
fuel type.

General Administrative Costs include all overhead expend-
itures, ether than salaries, involved in production.

Inventory Carrying Costs must be paid to store product
inventory from one cycle to the next. This cost excludes
taxes on inventory.- r

Materials Costs include all# raw materials required to
ptoduce the product, except fuel.

The unit costs for each/of these components which are
applicable for a particular Industrialist for the next
year are included in that player's output.

UNIT SALES PRICE

This is the price, which an Industrialist sets each cycle,
at which he will sell a unit of his product. Each Indus-
trialist except the power plant has complete control over
price; although the number of units he 'actually sells
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will be dependent on the relationship of his price to
supply-demand conditions in the general market, and to
the current average industry-wide price (reported for the
last three years in the Industrialist's output).

. WATER QUALITY SAMPLES

c
A water quality sample is a water sample and analysis
providing data on seven water pollutant parameters.
The water quality manager may order water samples and
designate the location from which (they are to be taken.

WATER TABLE LEVEL

The distance from the surface of the ground to the under-
lying ground water level.

ZONING CATEGORY

Zoning categories apply only to vacant land for APEX County.
Each of the six zoning categories may be developed into
one or more types of land use:

FROM TO

Zoning Category

(1) R - Sing16-family
residential

(2) M - Multiple-family
residential

(3) C - Commercial

Developed Land use Type(s)

(1) R-1 (low density, high cost)
(2) R-2 -(med. density, med. cost)
(3) R-3 (high density, low cost).

(4) M-1 (low density, high cost)
(5) N-2 (med. density, low cost)

(6) CL (Commercial-Local)
(7) CR (Commercial-Regional)

(4)

(5)

I - Industrial

0 - Office

(8)
(9)

(10)

IL (Local industry)
IX (Exogenous industry)

0 (Exogenous office)

(6) A.- Agricultural (11) A (Active farming)

138
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Chapt r 3

AIR POLLUTION CONTROL OFFI R ROLE DESCRIPTION

The Air Pollution Control Officer (APCO role in APEX is repre-
sentative of the functions of the County Air Pollution Control
Department in the "real world." The APCO is concerned with
reyenting,or reducing. harmful effects of ir pollution by

m intaining or improving air quality throug eliminating or
r ducing emissions of key pollutants into th- atmosphere. A
ajor part of his success is based on his abi ity to develop
and pursue his strategies through ajudicious balance of
relevant information, effective negotiation an perSuasion,

d ca efully-designed and administered regulation. He must
be abl to persuade other players in APEX County with the
so ess of his strategies and proposals. His efforts depend
upon the EQA and, the County Politicians who make policies which
impact on the environment and who must approve his budget and
regulation proposals, and the Industrialists, both gamed and
simulated, who must act ta reduce their contribution to
environmental pollution.

Like other players in the game, the APCO receives computer
printout at the beginning of each cycle of play. This print-
out records the decisions made by the APCO in the previous
cycle, as well as those made by the County Politicians in
approving his budget and regulation proposals. The printout
also includes information which may guide the APCO's decisions
in the next cycle.

In APEX, the County MO responsible for pollution control
throUghout the Central City, the Suburb, and the two Townships.r,
The Air Pollution Control Office has already been established
under State enabling legislation, with specified authority
and powers to carry out the air pollution control program.
(A typical State law appears in the ,Legal Reference Manual.
This manual should be consulted when questions of a legal
nature arise.)

The APCO makes a budget request to the Environmental
Quality Agency each cycle, requesting funds which he can
spend during the year. Ke may also initiate a proposal for
Federal funds, on a matching basis, which will be considered
by the County Politicians, then approved or rejected by,the
Fedval agency.

In addition to his annual budget preparation, the AP 0,
like all other players, must vote in the Elite Opinion Poll.
This includes issues raised in the ETRO-APEX NEWS for which
a vote is requested as well as requests by the County Politi-
cians for bond issues and/orspecial millage.
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The APCO will be seeking to determine the source, nature
and extent of air pollution problems and to build support for .

compliance with an effective control program. He may discover
that effective air pollution control depends as much or more on
negotiation and persuasion as on the strict enforcement of 'regu-
lations. The APCO can improve air quality levels by seeking
to get various point sources tp reduce their emissions, by assurint
that automotive emission control devices;.are inspected and main-
tained, and by encouraging the.Planners and Politicians to follow
land use and transportation policies which reduce environmental
pollution. lie will find some point sources are represented by .

gamed Industrialists, with whom he an deal directly, and other
industrial sources are represented by the computer. Also
simulated are the substantial emissions from motor vehicles and
space heating.

The APCO must develop a strategy for'achieving the,reduCtion
of eld.ssions. He may propose air pollution regulations; which
must be approved ,by the County Politicians-. He may make general
recommendations on emission standards. He may try to persuade
Industrialists to'comply,with rec endations or regulations, /.
and he can seek to inform and edu ate the simulated sources And
general public through expenetitur for public education. NZ'
may recommend and solicit public ipport for the adoption of
policies and restrictions on zoni g, growth, land use and trans,
portation which impact on pollution of the air.

But complaince with air pollution regulations or recomenda-
tions.usually involves direct capital and operating costs for
the Industrialists who may consider pollution less critical than
their firm's profit picture. Politicians nay be concerned with
levels of industrial employment and tax base, as well as with air
pollution.' Developers may support pollution regulations when
their opportunities for profitable land and development trans-
actions seem to be decreased by pollution, but they will also .be
concerned with employment and tax base. The public may support
pollution control in principle but may object. to the increased
costs of products and energy and the travel' restrictions which
could be necessary to accomplish such control.

The APCO nay want to attktpt to obtain voluntary compliance
by negotiating with Industrialists to design a "reasonable" ..,
program for pollution reduction. The Industrialist cUn reduce
pollution by changing fuel types, production capacities and
rates, process rates, and control systems.

Although the APCO may seek tOrgain voluntary compliance with
air pollution regulations, he may fifid that,zonflicts arise when
Industrialists refuse to cooperate. In METRO-APEX the i.esolution
of such conflicts is handled through some form of hearing or
adjudication in that of a judge or hearing board. Fines assessed
as penalties for violation of air pollution regulations may be paie
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at any time by the offending Industrialist, but- he can only be
required to pay fines as a result of some official judgment
represented in the above manner.

While the APCO pis matt concerned with effects of air pollu-'
tion on people and property, he will generally have relatively
little precise information about those effects. 'He.will usually
'deal more directly with measurements of air quality and
compared only to some standard acceptable Air quality. Monitor-
ing stations "may be purchase& by the AICO in any analysis -area
to-get data on levels of concentration. of critical pollutants in
the 0.r. He can- request an inventory of sources of smoke
pollution. He can measure actual emissions from specific point
sources and will have in his data estimates of the relative
contribution of point,'line,, and area sources.to the overall
air pollution problem. He can make plant inspections to get
data about sources sufficient to estimateitheir emissions. All
of this information will appear in the computer printout in the
cycle after the request is made, assuming the APCO budget
allocation is sufficient. InETRO-APEX the APCO also gets data
on the number of Rubric complaints about smoke and odor from
all- analysis areas, and tae METRO-APEX agws includes complaints
about specific emission sources and about general air quality.
On the basis of all this data, the APCO can determine" hat air
pollution problems exist, where,pollution levels are most severe,
and what the major sources are.

Since the'primary goal in air pollution control is to pre-
vent or reduce the harmful effects of pollutants, the APCO will
be concerned with air quality criteria, goals, and standards- -
information which comes to him from various outsideublic and
private agencies. He may start his activities by dealing directly
with complaints about smoke and odor, as clues to the most
readily-evident effects. Or he may start by tackling the control-
of major emissions sources, which his measurements and inspect-
ions indicate are the critical polluters. Or he may start with
measurements of air quality to determine more clearly the nature
and extent of his pollution problems. Generally, the APCO will
find that his strategy involves all of these activities in some
part, but he will be limited in the amouneof funds he has avai-
lable to carry then out.

- The APCO may find the County and City Planners his most
effective allies in developing and carrying out his air pollution
control program. In METRO-APEX, the Planners will` be dealing
primarily with public capital improvements and zoning. As a
basis for their recommendations on these matters, they will be
concerned with the relative locations of industrial, commercial
and residential areas. They will be seeking to assist the
County and City political and business leaders in improving the
prosperity and quality of life for residents and the business
climate for firMs in their jurisdictions. They will be dealing
with the interrelated problems of solid, liquid, and gaseous
waste disposal. They will also deal with the problems of

.
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major transportation routes and traffic densities, which affect
motor vehicle air pollution emissions.. They will deal with com-
mercial areas and housing densities, which affect space heating
emissions. Planners and APCO nay choose to,combine forces in
making recommendations on zoning, traffic and transportation, and
other matters which clearly influence air pollution emissions
and pollution concentrations. The Planners nay request. the APCO
to file a report on the environmental impact of the Planner's
recommendations. The APCO may find it advantageous to make
recommendations on the location of new industries (Exofirms)
coming into the City and County, especially those which will :.dd
critical pollution loads.

In summary, the APCO has several major methods available
for. achieving air quality goals.' His time and budget may be
used to:

1. Propose regulations limiting the emissions of,pollutanC

2. Measure air quality by establishing and operating
monitoring stations.

3. Carry out plant inspections.

4. Measure the' specific emissions of specific sources.

S. Negotiate with Industrialists to gain their voluntary
compliance with reasonable emission standards.

6. Work with the Planners and Politicians on land use,
community growth and development, and transportation
reforms which will impact air quality.

7. Carry out public education, administration, and enforce-
ment programs to influence those emission sources that
are simulated'as well as those that are gamed..

8. Help develop environmental policies which consider
the interrelationships between air, water, solid waste
and other forms of pollution.

53
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Chapter 4

ANNOTATED ATR POLLUTION CONTROL OFFICER WORKSHEET

:

The APCO weitcsheet has five parts: (1) the Elite Opinion Poll, (2)
the Budget Request, (3) Federal Grant Application, (4) Air Pollution
Legislation, and (5) a News Rigease." This worksheet will serve as
the official record of yogi. agency. Space has been provided for you
to record decisions over several years. At the end of each cycle,
these decisions will be t....4nsferred to the computer.

I./ ELITE OPINION .POLL

Each year certain issues will appear in the METRO -APEX NEWS'
which require decisions from all role players, acting as the
elfre" or power structure of the community. In some cases

the decision of the elite is binding on the Politicians and
the poll can be considered the same as submitting a referendum
to the voters. Here the newspaper will read "DECIDED BY
OPINION POLL LAJORITY." In other cases, the decision of the
elite is merely advisory, and the Politicians can decide
whether or not to heed their ma:-date. Here, the newspaper
will read "POLITICIAN'S ULTIMATE DECISION BUT ELITE OPINION
SOLICITED." (See the sample newspaper in Chaptel 8 of this
manual.)

The outcome of the vote will be recapittilated in the next
cycle's newspaper. For e ch issue outcome, the newspaper will
also print the reactions of five pressure groups--Civil Rights
Groups, Effective Gover ent Groups, Business Community, Labor
Vote, Right-Wing Conse atives.

Players should vote on all issues in the Elite Opinion Poll,
including those on the Business Page. Each role will have onp
vote. In the cases where there is more than one person in a.
role, an agr ement must be reached.

The Elite Opinion Poll is especially important to the Politi-
cians because their actions relative to the poll may affectt
their chances for re-election.

Instructions: Indicate your role and the cycle number at the
top of the p ge. Then put the issue number in the left hand
column pis should not be confused with a project number),
and the number of the alternative chosen in the adjacent
column.

""""""_
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Example:
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I

I I I

I Issue No. I Alternative I
I I I

I -I I

I 42 I 2 I

I I I

I I I,
I 1 I 3 I .

I I I

N
Note: See the sample newspaper in Chapt6r 3.

II. BUDGET REQUEST

A. Public Information and Educatioi

Public Education is an integral part of any air. pollution control
program. Public education typically covers cost associated with
reports, technical neetings, news releases, conferences,.and
meetings with interested citizens groups. The Air Pollution
Control Office can develop public awareness through a good
public education program, and the amount of resources expended
will affect this awareness.

Instructions: Indicate the type of program in'the left hand
space and the requested funds in the right hand space. Then
'total the expenditures.

I?' ample:

A. Public Information and Education

Pograms I cCosts
television production I $5,000
reports r
public schools program I $ 70

Total Public Information and EduGaiion $, 6,600

B. Administration and Enforcement .

Administrative activities include many of the daily operating
functions of an agency. Fpr example, they would include func-
tions associated with the preParation of-the budget, personnel
matters, planning, records storage and-,retrieval, etc.
The costs under this section of the budget include a large
portion of the APCO's salary, as well as the general cost\of
doing business, i.e., secretaries, supplies, officemachines,
services,, accounting, etc.
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Enforcement activities, on the other hand, are those associated
with drafting legislation, bringing violators to trial, opera-
tion of a complaint file, building a court case, etc.

/1
As Mentioned above, this section f tue budget includes a
large portion of the APCO's It also includes portions
of the salaries of the rest of v staff. To help you in
determining the staff. requirements for your agency, a chart
nay be useful. Refer to Manpower and Training Needs.for Air
Pollution Control, Report of the Secretary offfealth, Education
and Welfare, August 7, 1910, U.S. Government Printing Office,
Washington, D.C.

Instructions: In the left hand column, list the various
administrative and enforcement programs of your agency. In

the\right hand column, list the costs associated with these
programs. Then total these costs.

Example:

D. Administrati n and Enforcement

Administration

Programs 1) Costs
policy $2,000
interPov't. relations I $1,500
salaries I $40,000

TOtal Administrations $43,500

Enforcement .

Programs
preparation of cases

I Costs
I $2,000
I

Total Enforcement S2 000

Total Adninistration and Enforcement
\,

$45,500

Woo
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-C. 1. Plant Inspections

Plant inspections are the scheduled inspections made by the
agency which provide information developed from a walk-through
Inspection. For instance, an inspector can determine 1)
industry number, 2) analysis area (A.A.) location of plant,
3) process names, 4) process'or fuel rate, 5) fuel type, 6)
control systems, 7) smoke emission readings, and 8) odor.
readings. Up to 15 industries can be inspected during the
year.

The cost of each plant inspection is $1,500. The $1,500
covers the cost of equipnent, office space, training, secre-
tarial cost, and miscellaneous expenses amortized over a 10
year period of time. It also includes portions of the salaries
of the inspectors andengineers who carry out the inspections.

Plant inspection requests should be placed in descending order
of preference, i.e., the most important plant inspection first
followed by the next most important. If there are not enough
funds in this budget category, plant inspections will be
dropped from the list starting with those of lowest priority.

Instructions: Enter the numbe of the plants to be inspected
this cycle in order of priority. The total should be multi-
plied by $1,500.

Example:

C.1. Plant Inspections

Industries in Priority of Inspection INo. 1)fICost/ITotal Cost
1/ 2/ 3/ 4/ 5/ 6/ 7/ 8/ 9/10/11/12 Ilnsp. IInsp.IThis Cycle

28/12/ / / / / / / / / I 2 I$1500I $3,000

For typical information received from a plant inspection see
Chapter 8, Annotated Printout.

C. 2. Smoke Inventory

Also under plant inspections the APCO can request a smoke
inventory of each jurisdiction. This inventory would include
a listing of industries in that jurisdiction and the snoke
emission readings .for each industry. The cost of this survey
covers travel expenses, traing for smoke inspectors, and
processing of reports.1

Instructions: Check the jurisdiction(s) in which the smoke
inventory is requested. Add appropriate costs to plant
inspection-totals.

58
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Example: 1

Smoke Inventory

Central City (AA's 1-13)
Suburb (AA's 17-19)
Township 1 (AA's 23-28)
To*nship 2 (AA's 14-16,20-22,24)
County (AA's 1-29) .

Smoke Inventory Costs This Cycle

,$ 6,000
(Check
Selec7
tion(s)

C. 2.

(1)

(23) )

(
(4)

(5)

$ 2,000
$ li000
$ 1,500 i
$10,000

$ 1,500

Plant Inspections(C-1) +
Smoke Inventory(C-2) Total $ 4,500

Typical' Information Received From A Smoke Inventory:

SMOKE INVENTORY TOWNSHIP TWO _ $1, SOO

INDUSTRY
NUMBER

9
35
36

AA . INDUSTRY SMOKE IN R
NAME

15 Humpty Dump 3

15 Saint Andre Asphalt 5

20 Oriental Concrete Batching 0
.

,..,

D. Emission Measurements

Emissions mea§urements involve.source testing and they require
a sophisticatbd team of engineers and chemists. They also
require more extensive equipment and laboratory services And
involve a longer sampling time than that needed for plant,
inspections. For this reason, the cost of an omission-measure-
ment is twice that of a plant inspection.

The $3,000 cost for each emission measurement is based on an
amortized cost for a beginning agency over a ten ,year period.

As with a plant inspection, the sum indicated here includes
salaries of engineers, chef sts, etc., w(fo are involved in t
taking emission measurements. /-

An emission measurement provides the same preliminary infor-
mation as the plant inspection, so it is unnecessary to order
a plant inspection when ordering an emission measurement.

Emission measurements will provide all of the information
listed for plant inspections, plus 1) emission rates in pouhds
per hour for Particulates, SO2, CO, NOx and HC and 2) any
violations of the State or County regulations, including the
estimated number of days in vitiation.
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Information obtained through a plant inspection or an emission
measurement may be used as evidence in court.

As with plant inspections, emission measurements should be
listed in order of priority. If funds are not sufficient to
cover all the neasuremepts requested, the ones of lowest
priority will be dropped from the list first. There is a
maximum of fifteen emission measurements that can be ordered
each cycle.

Instructions: Enter the numbers of the plants to receive
emission measurements in order of priority. Multiply the
number of measurements requested by $3000 to get the totals -

cost.

Example:

D. Emission Measurements

Industries in Priority of Emission Nea'sure. I No. of I Cost/ ITotal Cost
1/ 2/ 3/ 4/ 5/ 6/ 7/ 8/ 9/10/11/12/13/14/151 E.N. I E.N. Cycic
6/ / / */ / / r / 7 ///I1 -1-$5001$3600

For typical information received from emission measurements
see Chapter 8, Annotated Printout.

E., Air Quality Monitoring Stations--Purchase, Relocation and
Operation

Q

Air quality monitoring stations provide informatiodon the
general air quality of an area. There are 29 possible sampling
points within the ounty, one in each analysis area

C%

IAA). The
cost of each monito ing station is,$8,000. These stations
provide protection or the equipment, ready accessibility, a
supply of electricify, and are located so as to be clear of
obstructions. Once%4 monitorim'station is established it
cannot be move. However, thiionitoring equipment in fff6'
station may be moved to another monitoring station, realizing
that there is a cost associated witi. this relocation (to cover
the costs of manpower, recalibration, hookup, etc.). For this
reason,'care should be taken in the selection of monitoring
station locations. Factors that "should be considered include
meteorology, topography, growth potential, and the types of
contaminants to be measured.

After a monitoring station is established, 5 different types
of air quality monitoring equipment may be installed. The
APCO can purchase any individual or combination of the S
different.types of air quality monitoring equipment. Also
once a station (building and utilities) is established, the

\kc
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r

APCO can purchase any additional pieces of equipment. If the
APCO has purchased equipment and wishes to obtain air quality
data, he must allocate enough funds for the operation of the
equipment. He can move the-air quality monitoring equipment
to another analysis area, providing there is a station there.

t of moving his air qUality monitoring equipment
epresents the labor costs involved in dismantling, transpor-

ting, reconnecting, and recalibration of this delicate equip-
ment in anotner area.

The following table should be used in determining the original
purchase price, operating costs, and relocation costs. Before
any of the air quality monitoring equipment can be purchased,
the APCO will need a station to house it. ,lost of this
station is $8,000 for each analysj,s area and is a one time cost
only.

Costs Associated With A. Q. Monitoring Equipment
I I r Equipment I I I

I Type I Pollutants I Purchase I Operating I Reloca-' I

I I Monitored I Price Costs I tion Costl
1 1 1 Particulates I, $2500 . I $1500 I $1000 I

I- 2" I galur Dioxide I $4000 I 118-00 $1600 I

I 3 I Carbon Monoxide I $5000 I $2010 I $2000 I

/ 4 I oxides of Nitrogen I $7000 I $1-400 I $2800 I

I 5- I Hydrocarbons I $4000 I $1800 r $1606 I

When R monitoring station is installed and operating in an
analysis area, the following information will appear on the .
computer printout for the APCO role:

1) either a mean value or 8 hour maximum value in micrograms/
cubic meter.(CO in milligrams /cu. meter).

2) either a maximum value for a day, 1 hour time period or a
3 hour time period in micrograms/cu. meter (CO is in
milligrams/cu. meter).

3) the number of days over a certain reporting level. At
the outset these levels are in agreement with the standards
set by the Federal Environmental Protection Agency under,
the 1970 Clean Air Amendments.

In summary, there are three ty es of decisions involving
monitoring stations. .Tie irst is the c oice of the analysis
area in which to locate the station. The second involves the
type of equipment to be purchased and operilaiit that station.
And thiid is the selection of a reporting level for each
pollutant to be measured.
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Instructions: To move existing air quality monitoring
equipment enter in the worksheet tie old analysis area
(where the equipment is currently located) and the number
of the new analysis area (where the equipment is to be re-
IoCated), and by using the "Costs Associated with A.Q. Moni-
toring Equipment" chart, check the appropriate type of
equipment to be moved and indicate appropriate moving and
operating costs. If there is no existing monitoring station
in the new analysis area, one will have to be purchased.

Example:

1. Relocation Costs (existing equipment)

Old INew I Type of Equipment I Reloc..I Oper. I Is Station
AA I AA I To Be Moved I Costs I Costs I Existing?

I11213I4IS r I IYesINo @ $8006/no
I 71_ LxI I I I $1600 I $1800 I x I

I I I I

(a) Total Relocation Costs $2600

(b) Total Operating Costs $3300

(c) Purchase of New Monitoring Stations 1 @ $8000 = $8,000

(Note: Example only - these totals are not included in
following budget and annotated printout, Chapter 8.)

Instructions: For the purchase of new equipmentor the opera-
tion of equipment that is not being moy44, enter the analysis
area where. the equipment will be oper4ting. Then assign a
priority to each station. (This will 'determine which ones Are
to be operated in case of insufficient funds. By using the
"Costs Associated with A.Q. Monitoring Equipment" chart, check
the appropriate type of equipmr.ti purchase and operating,costs.
If there is no existing monitoring station in the analysis area,
one will have to be purchased. Finally, under part 3 come up
with the appropriate totals for the worksheet.

EnnElt:
)

2. Nonitoring Stations and New Equipment Purchase &
Operations

I I Types of IEquip.I0per.IIs Station
AA I Priority I Equipment IPurch.ICostsIExisting?

I 11/ 2f 3/ 4/ SiCosts 1 IYestNo @ ,11000/no
1$18$001$7700t--r7---$11000
1$ 25001$15001 I x $8000
r I 1 1

1 I 1 I x/ x/ x/ x/
17 I 2 I x/ / / /

I I f / / I
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(d) Total Equip. Purch. Cost, :)21000

(e) Total Operating Costs $9200

(f) Purchase of New Monitoring Stations 2 @ f:8000 = $16,000

(g) Total Cost of New Stations (c + f) $16,000

3. Totals

Total Equip. Purchase Costs (d) $21,000
Total Costs of New Stations 4) + $16,000

(Ii) Total Station & Equipment Purchases $37,000

Total Relocation Costs (a) v
e. o

Total Operating Costs (b) + S 6

Total Operating Costs' (e) + S 9,266

(i) Total A.Q. Operating & Relocation Costs $.9,200
(a+b+e) .

4; Monitoring Station Reporting Levels

Instructions:, To change monitoring station reporting levels
indicate the new values under the appropriate pollutants. The
initial values are the 1970 Clean Air Amendments Air Quality
Standards.

Example:

4. Nonitoring Sta o Reporting. Levels

Particulates I S I CO . I NOx I NC
260. I S S. I 40. I 100. I 160.

III. BUDGET SUMMARY AND BUDGET ESTIMATES

4'1. *-Budget Summary

Each year (cycle) a budget request for the cycle, a projected
, budget for the next cycle, and a budget estimated for the

following (3rd) cycle is prepared by the APCO and submitted
to the head of the Environmental Quality Agency. The EQA then
submits a total budget for all offices, under his jurisdiction
to the County Board of Supervisors. The Board then has three
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options: 1) to adopt'a oneitwo, or three cycle budget without
modification; 2) to revise the budget(s) before adoption; or
3) to reject entirely. If the budget proposal is modified,
the functional budget must be .rearranged to reflect the
change. It is important to remember that programs will be
cut to match funds allotted in the functional budget according
to the priorities you have,set within each functional category,
i.e., plant inspection, emission measurements, and air quality
monitoring stations operations.

Each year a budget proposal must also be submitted to the
Federal government'; if their assistance is requested. Federal
funds are usually available on a a matching basis. Matching
is based upon the totals and does not apply to the distribution
among functional categories. Ordinarily, Federal grants are
for a three year period. However, these grants Simply involve
the-total maximum Federal funding available, and specific
functional allocation must be approved each year.

Instructions: Take the totals from each of the functional
categories and place them under the corresponding headings of
the Budget Summary. Then allocate the appropriate portions
of the total to the County and Federal-governments. Finally,
submit the completed budget to the EQA officer who will then
submit the budget'to the authorizing-County official for his
signature. All budgets must be approved by the County Poli-
ticians at a public hearing. .

Example:

1. Budget Summary (Cycle N)
A. Public Info. Educ.
B. Admin. VEnforce.
C. Plant Inspection
D. Emission Measurements
E: Sta. & Equip.Pur.(E3h)
F. Sta. Oper.Reloc. (E3i)

Total Budget Summary

I.County I Federal
f$ 2 ODD I $ 4 600

11 10

I 0 3,000 r $ 1,500
I $ 1,000 I $ 2,000
I $.4,500 I $32,500
I $ 4,000 I $ 5,200

I Total I

I $ 6.6001
11

I $ 4-,2 gu01
I $ 3,(101.
I $ 37,0u01

.1- $ 9,2001

12.70.0 $77,100 $105,800

Signature of County Representative

Signature of Federal Representative

2. Budget Estimates

For long-range planning purposes, an estimated budget for
the second and third cycle (year) may be proposed. This
portion of the budget may be used for APCO planning purposes
or the EQA may get County and Federal approval for a three.
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year period. If these budgets are filled out, they will
appear in the cycle printout. If one or both are not filled.
out, they will not appear in the printouts.

Instructions: See Budget Summary, Section III-1.

Example: See Budget Summary, Section III -1.

3. Federal Grant Application

Federal funds are available to help local and state agencies
in establishing and maintaining effective programs. In order
to receive funds, formal presentation must be made to the
Federal government representative in the game. (The-Game
Overall Director will see that you have access to this repre- .

ventative.) Funds are granted just prior to the cycle in
which fund are to be used; however, you should lay the ground
work sever 1 cycles before the need arises. If additional
funds are eeded during the usual three year grant period,
supplementary funds may be received hy.,making a request to
the Federal representative. Detaits'on air pollution grants
may be obtained by consulting the Game Overall Director.

Instructions: Enter the funds authorized by the Federal
representative in the spaces under each cycle in which the
funds are to be granted, for either regular or supplementary'
grants. Finally, secure the signature of the authorized
Federal representative.

Example:

3. Federal Grant Application

Cycle 1(N) I Cycle (N+1)
I

I Cycle (14 +2)

I .

Original Funds
Granted for Cycle $77,100- I

Additional Funds
Granted for Cjr4e

I I

Total Funds \ $77,100 I

Signature of Federal Representative.

If Federal funds had been requested and granted for cycle 2
or 3 the printout would indicate the amounts by cycle.

Example:

FEDERAL FUNDS AVAILABLE (ON A 3-FOR-1 BASIS)
FOR NEXT TWO CYCLES CYCLE 2 $ 0.

CYCLE 3 O.

TOTAL FOR TWO YEARS $ 0.



IV. AIR POLLUTION LEG TION
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The APCO maypbe invol d %in developing legislation on/two
levels. First, propos is may be sent to the State Legislature
for new-State regulations concerning air pollutiori. The State
will take into consul. ration any proposals coming from AOEX
County, but it sho be recognized that APEX is only one of
many countie he State. Any change in State Legislation
will be reported on the APCO computer'printout, and through
the News Media. (The Legal Reference Manual shJuld be consulted
for information concerning legislation at the start of the
game).

The APCO may also iiork on the local loyel and concentrate on
having legislation approved by the County Board of Supervisors.
It is important to remember that all local regulations can be
approved only after a public hearing is held on the proposed
regulation. (see Enabling-Legislation in the Legal Reference
Manual). The County Board must formally adopt a regulation
before it becomeS a law. .

This section of the worksheet gives you the opportunity to
recommend rettlations"covering Particulates, SO2, CO, NOx, and
HC in either pounds of pollutant per hour of operation, or in
pounds of pollutant per 1000 pounds of production (or if a fuel
process, per 1000 pounds fuel used). The worksheet also has
space to,recommend regulations covering smoke emissions in
Ringdlmann numbers and odor emissions in kelmann numbers
(see Glossary for definition). A reco ti n on the maximum
daily fil3fp level for violation of these at ons may also be
made.

If the categories for legislation on the worksheet do not
Ineet your needs, it is not necessary to use them. You may
develop any type of ordinance structure that best enables you /
to carry out your control strategy. However, the computer
printol-t will reduce the work required to check for possible
air pollution control regulation violators if the ordinance is
expressed in terms of maximum permissible emissions in.
pounds of pollutants per hour or-in pounds of emissions per
1000 pounds of finished materials (or in the case of fuel,
pounds per 1000 pounds of fuel used).

Instructions: In section A fill in the appropriate categories
for proposed County Regulitions. Then obtain the signature
of the authorized County Boat(' Official if the regulations
are approved after a public heafing.

Use section B to mike any recommendations to the State for
air pollution legislation.

CC
t)to



Example:

A. County Regulations

InitialIMax.
of Co. IFine
Board ILevel

I
I $500

4-13

I Lbs/Mr. , ILbs/1000 LbsProd. I
IPartISO2ICOINOxIIFC fPartISO2ICOINOxINCISmokeI0dor
I I I I I I IIIII I
I 1111'
I 40 12001101140110131.11 112 I

B. Recommendations to State on Regulations

I IIY/I
I I 40 12001101140110131 IIII2I2

V. NEW RELEASE

Each cycle you should report 'our activities to the community.
This is partially accogplishediby making a ipm's release to the
News Media.

,J14
Instructions: Dgvelop and write a news release or publication.
Present the news release to the representative at the News
Media.

Example:

APCO News Release

This year the Air Pollution Control District succeeded
in prosecuting three firrfs for-violation of the, air
pollution control ordinance. The reduction in pollution
oas
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ELITE OPINION POLL I

Role Cycle Number

-

I

I I I
I r -I
I I I
I I 1

I I 'I
I , I T
1 I I
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Air Pollution Control Officer Cycle

II. BUDGET REQUEST

A. Public Information and Education

Programs I Costs
I

I

\,/:=
I

Total Public Information and Education
-I

B. Administration and Enforcement

Administration

Programs I Costs

I

I

I

Total Adpinistration m.

Enforcement

Programl I Costs

I

I

Total Enforcement

Total Administration and Enforcement

C. 1. Plant Inspections

Industries in Priority on Inspection*I No. of I Cost/ ITotal Cost
1/ 2/ 3/ 4/ 5/ 6/ 7/ 8/ 9/10/11/12 I Insn. I Ins p. IThis.0 cle
/ / / / / / 1 7 1 / / I 4
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Air Pollution Control Offer

C. 2. 'Smoke Inventory

(1) Central City (AA's 113)* $ 6,000
(2) Suburb (AA's 17-19)* $ 2,000 (Check
(3) Township` 1 (AA's 23-28)* . $ 1,500 Selec-
(4)

(5)

Township 2 (AA's 14-16,20.;22,24)*
County (AA's 1-29)*

$ 1,500 tion(s)
$10,000

\Smoke Inventory Costs This Cycle $

Plant Inspections(C-1) +
Smoke Inventory(C-2) = Total

4 .

D. Emission ieasurements
(.

Industries in Priority of Emission Heasure.*I Mo. of I

1/ 2/ 3/ 4/ 5/ 6/ 7/ 8/ 9/10/11/12/13/14/151 E.M. I

/ / / / / / / / / / I I I

Cost/ ITotal Cost
E.M. IThis Cycle
$saoo

E. Air Quality Monitoring Stations--Purchase, Relocation, and
Operation

. Costs Associated With A.Q. Monitoring Equiyment
I I I Equipment I I I

I Type I Pollutants I Purchase 1 Operatingl Relocationl
I I monitored I Price I Costs I Costs I

i 'articulates
I 2 , I Sulfur Dioxide , 1

I 3 r Carbon i:onoxide I

I 4 1 Oxides of Nitrogen 1
I 5 I Hydrocarbons 1

Y II w II Y III

$4000 I $1800 1 $1600
$-5000 1 $2000 I .72000
$7000
$4000

I

I

$2400
Moo

I

I

$2800
$1600

1. Relocation Costs (existing equipment)

01d*INe0,1 Type f Equipment* I Reloc. I Oper. I Is Staiicn
AA. 1 AA I To Be ?loved 1 Costs 1 Costs I Existing?

I

I

I

I

I 111213' I 4151_ I 1 Yes1HoIr)8000/No
'T I I I I I I I ), 1 I I I

I r 1 1 1 I 1 ,, I I r I

I I I. I I I I 1 I I I
I il,.II II I 1 1 I,f lirr i r I I 1.1

(a) Total Relocation Costs

(b) Total Operating Costs

(c) Purchase of New Monitoring Stations @ $8000 =
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Air Pollution

2.

AA*

Control Officer

Monitoring Stations and New Equipment Purchases &
Operations

I . I Types of I Equip. I Oper. I Is Station
I PrioritV I Equipment* I Purch. I Costs I Existing?
I r 1/2/3/ "f I Copts I I YesINo @ $aboc

...
... 1 1 11:1 1 7 1 1 1 ____-,-

1 1 i r i I I I__--4---
I

.1 III,' I I_ .

'III- I I I.

I 1111 I I

I I IfII I I I I

(d)

(e)

(f)

(g)

Total Equip. Purch. Cost $

=

Total Operating Costs

PurchaPe of New Monitoring Stations @ $8000

Total Cost of New Stations (c + f)

3. Totals

Total Equip. Purchase Costs (d) 0
v

Total Costs of New Stations (g) + $
.

(h) Total Station & Equipwent Purchases 0
v

(Enter on ino.,E)

Total Relocation Costs (a)
Total Operating Costs (b) + $

Total Operating Costs (e) +

(i) Total A.Q. Operating & Relocation Costs
(a+b+e) (Enter on III,1:)

4. flonitoring Station Reporting Lev,,.

Particulates* I SO2* I CO* I NOx* I IIC*

(
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Air Pollutioa Control Officer

III. BUDGET SUMMARY AND BUDGET ffSTIMATES

1. tddget Summary (Cycle N) I County* I Federal* I Total I

I il 7 I

A. Public Info. ; Educ. I I I I

I I I I

B. Admin. & Enforce. I I I I

I I I 7
C. Plant Inspection I I I I

I I I I

D. Emission Measurements I I I I

I r 1 I

E. Sta.. & Equip.Pur.(E3h) I I I I

I I I I
,F. Sta. Oper.Reloc. (E3i) I I

,,,

I I

Total Budget Summary q

Signature of County Representative

Signature of Federal Representative

.1 r
v

/

. Budget Estimates for Cycle
(N+1) I County* I Federal* I Total I

A. Public Info. & Educ. I -I I I

B. Admin. & Enforce. I 7 I I

C. Plant Inspection I I I I

D. Emission Ieasurements 7 I I I

E. Sta. & Equip.Pur..(E3h) I I I F
F, Sta. Oper.Reloc. (E3i) I I I

.
. I

Total Cycle (N+1) Est.

Budget Estimates for Cycle
(N+2) -

T7-17ublic Info. & Educ.
B. -Admin. & Enforce.
C. Plant Inspection
D. Emission Measurements
E. Sta. i Equip.Pur.(E3h)
F. Sta. Oper.Reloc. (E3i)

r
V

0 0
v v

I County* I Federal* I Total
I I I

r 1 I

r I I

I I I

I I I

I I I

Total Cycle (N+2) Est. r
.0 '.5

' -7 4 1
6
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Air Pollution Control Officer

3. Federal Grant Application

Cycle (N) I Cycle (N+I) I Cycle (N+2)

I I

Original' Funds I I
Granted for Cycle I I

Additional Funds I I
Granted for Cycle*

1

I I

Total Funds

Signature of Federal Representative

IV. AIR POLLUTION LEGISLATION

A. County Regulations

, Initial I Max. I , Lbs /Ur.* % ILbs/1000 LbsIGd.*I I

of Co. I Fine---\ PartIS021COINOxINC IPartISO2ICOINOxINCjSmoke*I0dor*BoardILevel*I 11111 11.111 I

I I IIIII' IIIII 1

I I IIIII I I I I
)

I I

B. Recommendations to State for Regulations*

I I IIIII 11111

-NIB SPACE FOR ROLE ADVISOR USE ONLY
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Cycle No.
(Name of the submitting role)

NEWS RELEASE

The following is submitted to the
dews Media for possible publication.

/

Editors Recommendation: PRINT TELEVISE

Cycle No.

INVESTIGATEURTHER OR REWRITE

(Name of the submitting role)

NEWS RELEASE

The following is submitted *o the
News Media for possible publication.

Editors Recommendation: PRINT TELEVISE

INVESTIGATE FURTIER OR REWRITE
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BACKGROUND INFORNATION FOR APCO ROLE

1. Climatological Summary

The climatology of this region is characterized by an average
annual, temperature of 54.3° r and an average annual precipitation of
41.23 inches. There 'is a prevailing westerly wind with a mean
hourly speed of 9.6 miles per hour. In Figure 1 there are wind roses
which represent 10 years of weather observations taken from the air-
port in analysis area 29. Each line in the wind rose is a vector
which represents the percent of tine or the speed in miles per hour
that the wind travels in a particular direction. (The direction of
the vector is toward the center of the wind rose.) Inversion Frequency
is also presented in Figure 1.

Figure 2 contains information on degree days in APEL.County.
A degree day is defined as the difference between the average temper-
ature for the day and the base temperature in degrees Fahrenheit.
In APEX County, the base temperature has been at 65° F. As an
example, if the average temperature on January 31 is 32° F, then the
degree day would be 65° F minus 32° F, or 33° F. The concept of degree
day was developed to aid in calculating the space heating requirements
under different weather conditions.

2. Topography

The topography of APEX County is typical of the areas of the
North Central United States. The area is characterized as flat with
no sharp breaks in topography. The most prominent topographical
feature is the Red Oak River which-4oins the Great River in the heart
of tcwn, and continues to flow toward the west. As a result of glacial
deposits several unusual soils are found in this area which are ideally
suited for vegetable crops such as lettuce, tomatoes, beans, and
alfalfa.

3. List of Ilajor Industries

The Chamber of Commerce has published lists containing infor-
mation about the major industries in APEX County. These lists are
included as Figures 3, 4 and S and they record the location, the name,
the number, and the initial production capacity of 40 major industries.

I; 4
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4. Emission Factors- -Point Sources

Emission factors are used to nake very rough,estimates of the
pollution eriitted from uncontrolled air pollution sources. The emis-
sion factors recorded in Figures 6 and 7 have been specifically
adapted for use in the flETRO-APEX game and should not be used else-
where.

To calculate the emissions frori a combustion process; Figure 6
should be consulted.. The appropriate emission factor should be multi-
plied by the fuel use rate for that industry. For example, if the
Pulp Plant uses high grade oil, the appropriate emission factor for
particulates is in the range of .24,to .40 pounds of particulates per-
barrel of oil. A figure in this range is multiplied by the fuel rate
which is obtained when a plant inspection or emission measurement is
ordered. The particulate emissions are then calculated, as follows:

.32 lbs. Part. 48 bbl. oil 7.2 lbs/hr. Particulates
bbl. oil x hour = for the combustion process

If the fuel sate is not known, it can be estimated by consulting Figure
8,,the properties of fuels used in APEX County.

To calculate emissions from a production process, Figure 7
should be used. In this case the emission factor for the appropriate
type of industry is multiplied-by the process rate. For example, to
calculate particulate emissions'from the Pulp Plant, an emission
factor in the range of 14 to 16 lbs/hr is used. This is multiplied

tons /fiat'

by a process rate of 300 ton:May for the recovery process. The
emissions are then as follows:

15 lbs/hr Part. 4500 lbs/hr Particulates
tons/day x 309 tons/day = for the recovery process

5. Properties of Fuels Used in APEX County

figure 3 contains data on fuels presently used in APEX County.
This data can be important in determining emissions from the combus-
tion process of an industry. It can also be used to. estimate the
effe s of a fuel change., For example, if a combustion proc9ss used
40 bb /hr of "lo-gr de" oil with a heating value of 4.2 x 10° BTU/bbl,
a total of 168 x 10 :,BTU/hr are being generatell. A simple equation
for fuel change would be present fuel use rate (fuel units/unit of
time) x heating value of present fuel'(BTU/fuel unit) = unknown fuel
use rate (fuel units/unit time) x heating value of proposed fuel
(BTU/fuel unit). It should be noted that the heat generated by a
combustion process can be used for many purposes, irrespective of
the fuel used by the process.

gm,
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6. Line Sources

Automobile traffic is considered a line source. There are
approximately 2.1 people per registered automobile in APEX County in
Cycle 1. Gasoline sales for Cycle 1 indicate 1.9 gallons of gasoline
are used per auto per day. Figure 11 which is taken from EPA
Publication AP -42., presents emission factors for gasoline and
diesel engines.

7. Control Equipment

Each industryecan install air pollution control equipment.
Figure 10 represents general information on control systems including
the estimated initial cost And the expected annual operating costs.
However, the exact equipment size, efficiency, and cost of a control
device for a particular industry can only be obtained when that industry
orders a consultant survey.

8. Area Sources

Space heating is a major source of pollution from area sources.
Each of the five household types is considered to use a characteristic
fuel, i.e., the low income group uses the lowest quality and.the
higher income uses natural gas heating. For calculation methods you
should consult Guntis Ozolins and Raymond Smith, A Rapid Survey Tech-
nique for Estimating Community Air Pollution Emissions, Public Health
Service (No. 999-AP-29) .

9. Indirect or Complex Sources

.

These sources are stationary facili*,s which indirectly generate
pollution by means of the mobile source (automotive) activity assoc-
iated with them; also the increased pollution arising from growth of
new commercial, industrial and residential development including the
resultant increased electrtcal demand, heating, motor vehicle traffic
and solid waste production. Examples of this type of source are
major highways, airports, amusement parks, shopping centers, sport
complexes and other large developments.

The potential pollution from such proposed large developments
is difficult.to predict; however, the APCO should work closely with
the Planners to anticipate the environmental impact of such growth.
References: (1) Federal Register, Vol. 38, No. 74, April 18., 1973
and Vol. 38, No. 116, June 18, 1974; (2) Report on Guidelines for
Relating Air Pollution Control.to Land Use and Transportation Planning
in the State of California, Livingston and Blayney, City and Regional
Planners, San Francisco, California, July 1973 (prepared for the
California Air Resources Board).
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Figure 1, WIND ROSES BY SEASONS
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Figure 2, DEGREE DAYS FOR APEX COUNTY BY MONTH*
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*a degree day is defined as the difference between the average temperature
for the day and a base temperature (65° for APEX).
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CHAMBER OF COMMERCE
LIST OF MAJOR INDUSTRI;S BY INDUSTRY NUMBER

INDUSTRY .

NUMBER ., INDUSTRY NAk.IE

1 Shear Power Company
2 People's Pulp Plant
3 Rusty's Iron Foundry
4 Gestalt halt Brewery
S Caesar's Rendering

Brewery,

6 Dusty Rhodes Cement Company
7 Shick Cannery
3 ;lunicipal Incinerator
9 Humpty Dump ,

10 Flies Dunp
11 Auto Assembly Able
12 Auto Assembly Baker
13 Auto Assembly Charlie .

14 Wolverine Forging Plant
15 Finch's Forging Plant
16 Smithy's Forging Plant 1

17 Ahead Forging Plant
18 Wordy Printing Company
19 Bogus Printing Company
20 Boylan's Fertilizer
21 Peter's Water Heaters
22 Tar,Heel Asphalt Paving
23 Concrete Batching
24 Spartan Galvanizing Company
25 Eonkey Brass Melting Company
26 Trojan Varnish Manufacturing
27 Hannah Feed an Grain
23 La Rue Soap Detergent
29 Acme Dry Cle ng
30 Trojan Dry C aning
31 Losten Foundr - Iron
32 Dusty's Cement Products
.33 Rembrandt's Rendering Facility
34 lliffenpoof Fertilizer
35 Saint Andre Asphalt' Paving
36 Oriental Concrete Batching
37 Daily Journal Printing

( 38 Tiger Body Assembly,
39 Academic Feed and Grain
40 Spotless Dry Cleaning

I

PRODUCTION LOCATION
CAPACITY (A.A.)

500 Megawatts
300 Tons/Day 2

871 gill.:g:)yr
5

/
23 Tons/Day 12

1 00 Bbls/Day 23
560 Cases/Day 3

/ 200 Tons/Day 10
/ 250- Tons/Day 15

250 Tons/Day 26
500 Cars/Day 4

200 Cars/Day 4

100 Cars/Day 6
200 Tons/Day 7

200 Tons/Day' 6

200 Ton Da" 2

200 Tons ay
18000 Feet/Hr
.18000 Feet/Hr 6

180 Tons/Day 2

700 Shells/Day 7
1600 Tons/Day 8

1600 Tons/Day 12
24 Tons/Day 8

14 Tons/Day 5

660 Gal/Day 10
360 Tons/Day 1

) 480 Tons/Day 1

800 Lbs/Day 4

800 Lbs/Day 7

50 Tons/Day 5

12500 Bbls/Day 3

23 Tons/Day 27
180 Tons/Day 1

1600 Tons/Day 15
1600 Tons/Day 20
18000 Feet/Hr 7

500 Autos/Day 3

360 Tons/Day 13
800 Lbs/Day 11

U



LOCATION'
(A.A.)

6or -

Figure 4

CIL\C;BER OF CON TERCE
LIST OF MAJOR INDUSTRIES BY ANALYSIS AREA

INDUSTRY NAME
PRODUCTION INDUSTRY
CAPACITY I NUMBE110

1

1

1

2
2

2

3

3

Hannah Feed and Grain
LaRue Soap and Detergent
Wiffenpodf Fertilizer
Smithy's Forging Plant
Boylan's Fertilizer
People's Pulp Plafit
Shick Cannery .)
Dusty's Cement Products

360 Tons/Day
480 Tons/Day
180 Tors/Day
200 Tons/Day
130 Tons/Day
300 Tons/Day

9560 Cases/Day
12500 Bbls/Day

3 Titer Body Assembly SOO Auto Ay
4 Auto Assembly Able 500 C. /Day
4 Auto Assembly Baker 20i ars/Day
4 Acme Dry Cleaning 00 Lbs/D4Y
S Rusty's Iron Foundry SO Tons/Day
S Monkey Brass Melting Company 14 Tons/Day
5 Losten Foundry . SO Tons/Day
6 Auto Assembly Charlie 100 Cars/Day
6 Finch's Forging Plant 200 Tons/Day
6 Ahead Forging Plant 20Q Tons/Day
6 Wordy Printing Company 18000 Feet/Hi,
6 Bogus Printing Cbmpany 13000 Feet /Hr.
7 Wolverine Forging Plant 200 Tons/Day
7 Peters Water floaters 700 Shells/Day

Trojan Dry Cleaning 800 Lbs/Day
7 Daily Journal Printing 13000 Feet/Hr.
8 Shear Power Company 500 Megawatts
.8 Tar Heel Asphalt Paving 1600 Tons/Day
u Spartan Galvanizing Company 24 TOns/Day

10 Trojan Varnish i:anufacturing 660 Gal /Day
10 punicipal Incinerator 200 Tons/Day
11 Spotless Dry Cleaning 800 Lbs/Day
12 Caesar's Rendering Plant 23 Tons/Day
12 Concrete Batching 1600 Tons/Day
13 Academic Feed and Grain 360 Tons/Day
15 Humpty Dump 250 Tons/Day
15 Saint Andre Asphalt Paving 1600 Tons/Day
20 Oriental Concrete Batching 1600 Tons/Day
23 Dusty Rhodes Cement Conpany 12500 Bbls/Day
26 Flies Dump 250 Tons/Day
27 Rembrandts Rendering Facility 23 Tons/Day
27 Gestalt Malt Brewery 8740 Bbls/Day

27

28
34
16
20

7

.3a-
11

12
29

31

15
17
18
19

13

14
21
30
37
1,

22
24
26
8
40
5

23 ;

39
9
35
36
6

10
33
4
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Figure S

INDUSTRY
NUMBER

CI IA: '13F,T: OP COi CI:RC E

LIST OF MAJOR INDUSTRIE:i BY TYPE

PRODUCTION
INDUSTRY NAIIE CAPACITY

FOOD AND AGRICULTURAL

LOCATION
(A.A.)

27 Hannah Feed and Grain 360 Tons/Day 1

39 Acadenic Feed and Grain _ 360 Tons/Day 13

5 Caesar's Rendering Plant 23 Tons/Day 12

33 Rembrandt's Rendering Facility 23 Tons/Day 27

4 Gestalt Malt Brewery 8740 Bbls/Day 27

:winery 9560 Cases/Day 3

PRINTING AND PUBLISEING

18 Wordy Printing Company 18000 Feet/Hr 6

19 Bogus Printi-T Company 18000 Feet/Hr 6

37 Daily Journal Printing 18000 Feet/Hr 7

CHEMICAL PROCESS INDUSTRY

26 Trojan Varnis1 nanufacturing 660 Gal/Day
70
34
28

Boylan's Fertilizer
Wiffenpoof Fertilizer
LaRue Soap and Detergent

180 Tons/Day
180 Tons/Day
480 Tons/Day

2

1

1

NINERAL PRODUCTS INDUSTRY

22 Tar Heel Asphalt Paving 1600 Tons/Day
35 Saint Andre Asphalt ,Paving i600 Tons/Day 15

6 Dusty Rhodes Cement Company 12500 Bbls/Day 23

32 Dusty's Cement Products 12500 Bbls/ray 3

23 Concrete Batching 1600 Tons' /Day 12

36 Oriental Concrete Batchiag 1600 Tons/Day 20

NETALLURGICAL INDUSTRY
PRIMARY METALS INDUSTRY
SECONDARY NETALS INMSTRY

3 Rusty's Iron Foundry 50 Tons/Day 5

31 Losten Foundry SO Tons/Day 5

25 Monkey Bri.ss Melting Company 14 Tons/Day 5

24 Spartan Galvanizing Company 24 Tons/Day 8

17 Ahead Forging Plant 200 Tons/Day 6

15 uFLAth's Forging Plant I 200 Tons/Day 6

16 Slilhy's Forging Plant 200 Tons/Day
:4 Wc_verine Forging Plant 200 Tons/Day 7

(CONTINUED ON NEXT PAGE)
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Figure S (cont.)

INDUSTRY PRODUCTION LOCATION

NUMBER INDUSTRY NANE CAPACITY (A.A.)

FABRICATION Or NETAL PRODUCTS

11 Auto Assembly Able 500 Cars/Day 4

12 Auto Assembly Baker 200 Cars/Day 4

13 Auto Assembly Charlie 100 Cars/Day 6

38 Tiger Body Assembly 500 Autos/Day 3

21 Peters Water Heaters 7Q0 Shells/Day 7

PULP AND PAPER INDUSTRY

2 Peoples PUlp Plant 300 Tons/Day 2

SOLVENT EVAPORATION AND GASOLINE
NARKETING

29 Acme Dry Cle ding 800 Lbs/Day 4

40 Spctless Dry Cleaning 300 Lbs/Day
30 Trojan Dry Cleaning 800 Lbs/Day

_

POWER PRODUCTION

1 Shear Power Company 500 MegaWatts 0

REFUSE DISPOSAL

9 Humpty Durip 250 Tons/Day 15

10 Flies Dump 250 Tons/Day 26

Nunlcipal'Incineratof 200 Tons/Day 10

4.)



F
i
g
u
r
e
 
6

E
l
a
S
S
I
O
N
 
F
A
C
T
O
R
S
 
F
O
R
 
I
N
D
U
S
T
R
I
E
S
 
I
N
 
A
P
E
X

C
o
n
b
u
s
t
i
o
n
 
I
 
r
o
c
e
s
s

(
U
n
c
o
n
t
r
o
l
l
e
d
)

F
U
E
L
T
Y
I
E

I
 
P
A
R
T
I
C
U
L
A
T
E
S
 
I

S
O
2

I
m
o
"
'

C
O

I
N
O
x
'

I
N
C

I
S
i
:
0
1
0
E

I
I

I
I

I
I

1
.
 
L
o
w
 
G
r
a
d
e
 
C
o
a
l

I
 
2
0
0
-
2
2
0
 
l
b
s

I
 
1
3
0
-
2
0
0
 
l
b
s
 
I
 
1
.
5
-
2
.
5
 
i
b
s
I
 
3
0
-
4
0
 
l
b
s

I
 
.
3
-
.
9
 
l
b
s

I
.
1
2
R
-
.
0
2
3
R

I
-
c
o
n
 
c
o
a
l

I
t
o
n
 
c
o
a
l

I
I

I
t
o
n
 
c
o
a
l
'

I
 
t
o
n
 
c
o
a
l

I
I

I
I

I
I

2
.
1
1
i
2
h
 
G
r
a
d
e
 
C
o
a
l
 
I

3
0
-
1
0
0
 
l
b
s

I
4
0
-
5
0
 
l
b
s

I
1
-
2
 
l
b
s

I
 
2
0
-
3
0
 
l
b
s

I
 
.
0
9
-
.
1
1
 
l
b
s
I
.
0
1
0
R
-
.
0
5
R

I
t
o
n
 
c
o
a
l
.

I
t
o
n
 
c
o
a
l
 
0
 
'
t
o
n
 
c
o
a
l

I
 
t
o
n
 
c
o
a
l

I
t
o
n
 
c
o
a
l

I
 
t
o
n
 
c
o
a
l

I
I

I
I

I
I

3
.
-
 
L
o
w
 
G
r
a
d
e
 
O
i
l

I
.
5
6
-
.
7
0
 
l
b
s

I

I
b
b
l
 
o
i
l

I

I
I

1

9
-
1
2
 
l
b
s

I

b
b
l
 
o
i
l

I I
S
n
a
i
l

I
I

I
I
 
2
.
8
-
4
.
8
 
i
b
s
I
 
.
1
0
-
.
1
5
 
l
b
s
I
.
0
1
0
R
-
.
0
1
5
R

I
b
b
l
 
o
i
l

I
b
b
l
 
o
i
l

I
 
b
b
l
 
o
i
l

I
I

,
I I

4
.
'
i
l
i
g
;
1
 
G
r
a
d
e
 
O
i
l

I
.
2
4
-
.
4
0
 
l
b
s

I
1
.
9
-
2
`
,
9
 
l
b
s
 
I

I
 
2
.
0
-
3
.
0
 
i
b
s
I
 
.
1
0
-
.
1
5
 
l
b
s
I
.
0
0
2
R
-
.
9
9
4
R

I
b
b
l
 
o
i
l

'
I

b
b
l
 
o
i
l

I
S
m
a
l
l

I
b
b
l
 
o
i
l

I
b
b
l
 
o
i
l

I
 
b
b
l
 
o
i
l

I
I

I

1-
--

I
I

I
I

S
.
 
N
a
t
u
r
a
l
 
G
a
s

I
 
.
0
1
4
-
.
0
2
0
 
I
b
s
I

I
I
 
.
2
-
.
6
 
l
b
s

I
 
.
0
2
-
.
0
6
 
i
b
s
I

I
1
,
1
C
F
 
G
a
s
*

I
S
m
a
l
l

I
S
m
a
l
l

I
:
I
C
F
*
 
G
a
s

I
N
C
F
*
 
G
a
s

I

I
I

I
I

H
O
F

T
h
o
u
s
a
n
d
s
 
o
f
 
C
u
b
i
c
 
F
e
e
t



F
I
g
u
r
e
 
7

v
c
s
s
I
n
 
F
M
:
I
C
2
5
 
F
O
R
 
!
N
:
U
S
T
R
I
E
S
 
I
N
 
A
P
E
X

P
r
o
c
L
c
t
i
z
i
 
P
r
o
c
e
s
s
 
(
u
n
c
o
n
t
r
o
l
l
e
d
)

;
N
:
.
%
$
7
k
7

T
Y
P
E
'

P
S
R
T
:
C
Z
L
K
I
I
S

S
O
2

i
C
O

7
.
1
2

F
c
4
r
d
r
y

C
e
r
e
n
t

S
r
e
a
e
r
y

C
a
n
n
i
n
g

R
e
n
d
e
r
i
n
g

'
-
a
t
o
r

Z
.
.
r
p

X
L
t
o
 
A
s
s
e
n
b
l
y

F
o
r
p
n
g
 
P
l
a
n
t

P
r
i
n
t
i
n
g

1
4
-
1
6
 
I
t
s
i
n
r

.
4
3
-
.
6
0
 
i
t
s
/
h
r

.
1
2
-
.
2
'
 
l
b
s
/
r
r

t
c
h
s
f
d
a
y

t
o
l
s
i
d
a
Y

t
a
n
s
 
/
d
a
y

7
-
1
0
 
1
t
s
!
h
r

i
.
1
2
-
.
1
5
 
l
b
s
/
k
r

3
0
-
3
5
 
l
b
s
/
W

t
o
n
s
/
d
a
y

t
o
n
s
/
d
a
y

t
s
n
s
/
d
a
y

.
1
-
.
4
 
1
1
:
s
i
h
r

h
o
l
;
d
a
y

.
C
-
4
2
,
%
2
,
.
.
b
y
e
r

.
0
0
1
-
.
0
0
2
 
I
n
s
i
n
r

c
a
s
e
/
d
a
y

.
7
-
1
.
0
 
I
t
s
/
h
r

=
'
 
/
:
a
y

2
.
0
-
2
.
:
 
l
b
s
/
h
r

t
o
n
s
:
 
d
a
y

.
5
-
.
0
9
 
l
b
s
/
h
r

t
o
r
s
/
d
a
y

.
c
s
-
.
:
e
 
l
b
s
/
h
r

t
o
n
s
/
n
a
y

I

H
C

.
.
.
/
.
.

t
o
n
s
/
d
a
y

t
o
n
s
i
z
a
y

.
0
2
-
.
0
4
R

.
0
2
-
.
0
4
S

t
o
r
s
 
/
d
a
y

t
c
-
.
i
d
a
y

t
o
n
s
/
d
a
y

.
:
7
-
.
0
6
 
l
b
s
/
h
r

1
0
-
.
1
2
 
l
b
s
/
h
r

t
a
n
s
i
d
a
y

t
o
r
s
/
d
a
y

s
o
n
s
/
d
a
s

1
2
-
1
4
 
l
b
s
 
/
h
r

.
0
1
2
-
.
0
1
0
K

t
o
n
s
/
d
a
)

t
o
n
s
/
d
a
y

.
C
"
-
.
C
3
 
l
b
s
/
h
r
.

c
a
r
s
/
d
a
y

.
0
3
3
-
.
0
0
6
 
l
b
s
/
h
r

t
o
n
s
 
/
Q
t
y

.
0
0
0
6
-
.
0
0
7
 
l
b
s
/
h
r

1
0
0
0
 
f
t
 
/
d
a
y

1
-
1
.
5
 
l
o
s
i
h
r

c
a
r
s
 
/
d
a
y

.
2
-
.
4
 
l
b
s
/
h
r

1
0
0
0
 
`
t
 
/
d
a
p

Z
r
`
 
/
t
r
y

.
0
0
0
1
-
.
2
:
,
0
2
5

s
a
s
e
/
d
a
)

s
n
s
!
d
a
y

t
o
L
s
/
d
o
)

t
o
n
s
'
4
0
.
)
.



F
i
g
u
r
e
 
7

E
M
I
S
S
I
O
N
 
F
A
C
T
O
R
S
 
F
O
R
 
I
N
D
U
S
T
R
I
E
S
 
I
M
 
A
P
E
X

P
r
3
d
u
c
t
l
o
n
 
P
r
o
c
e
s
s
 
(
n
c
o
n
t
r
o
I
l
e
d
)

I
N
N
I
S
-
R
I
 
T
Y
P
E

P
A
R
T
I
C
U
L
A
T
E
S

I
 
S
O

1
C
O

F
e
r
t
i
l
i
z
e
r

V
o
t
e
r
 
h
e
a
t
t
r
s

A
s
,
h
a
l
t
 
P
a
v
i
n
g

:
c
i
t
z
r
e
t
e
 
B
i
t
c
h
i
n
g

G
a
l
v
a
g
i
t
i
n
g

3
r
a
s
s
 
w
t
1
t
i
t
g

r
e
t
e
 
I
 
;
r
t
i
)

R
r
i
 
C
-
c
t
n
3
r
;

S
o
z

i
i
 
i
t
t
e
r
g
e
n
t

1
.
5
-
1
,
8
 
l
b
s
I
n
r

a
n
s
/
d
a
y

1 4
 
-
-
-

i i
 
-
-

4 k
 
"
-
-

I
V
-
-

1

-
F 1

i 1

-
-

1

-
-

-
-

-

-
-

_
_

4

-
-

1
.
R
-
1
.
5
 
I
t
s
/
t
r

t
;
n
1
:
c
a
y

.
C
.
.
1
.
3
-
.
:
:
2
4
 
I
s
b
s
/
h
A

t
o
-
s
/
c
t
y

.
C
4
-
.
0
5
 
1
5
s
P
r

I
t
C
1
:
!
.
C
.
t
y

1
-
3
 
l
c
s
i
!
r

t
e
l
.
S
.
Z
2
?

.
5
-
.
3
3
'
 
1
b
s
/
h
4
t
i
_

;
a
l
:
e
n
s
/
d
a
y

'
 
-
3

:
:
-
,
s
;
r
:
:
:
-

i

t
:
,
s
/
t
c
y

1

.
S
5
-
.
5
5
 
l
t
s
/
h
r

N
O

X
;

uC
S
M
O
K
E

.
0
,
-
.
1
-
.
0
:
2
 
`
.
b
;
 
/
h
r

.
3
2
-
.
T
3
1
i

s
1
.
V
1
-
.
2
2
5

t
o
n
/
d
a
y

I
t
o
c
/
d
a
y

i
t
o
n
f
e
a
y

1
i

.
0
C
1
-
.
0
5
3
 
1
S
s
7
W
r

.
0
1
-
.
0
2
 
l
b
s
i
h
r
 
1

1

s
n
e
l
l
s
/
C
n
y

s
h
e
l
l
s
 
d
a
y

i

1

l
t
s
t
t
r
i

!
t
z
t
s
i
c
t
y

.
0
t
-
.
0
5
 
i
n
s
/
h
r

1
.
1
S
-
.
Z
R
:
.

ta
ns

:
1

t
r
.
n
s
1
,
7
.
1

r
-
-
-
-
-

,

,

.r
 :_

'C
2

I
t
s
I
h
r

,
.
2
-
.
.
:
1
7

1
.
2
.
.
.
.
:
.
'

t
:
m
s
/
a
l
y

1
t
.
T
.
r
s
.
.
:
t
i

1

.
R
0
1
-
.
G
I
2

its
 /f

ir
.
C
.
:
"
1
5
 
1
t
s
/
h
r
l

.
f
R
t
-
.
n
O
R

i
.
C
3
5
-
.
I
.
:
Z
S

g
a
l
:
z
n
s
/
G
n
Y

1
c
i
l
l
t
i
n
,
s
/
4
1
Y

1
g
a
l
l
c
n
s
,
'
e
y
i

;
a
:
o
n
s
!
c
t
s
,

i

!
1 1

i
:
,
!
-
.
R
1
 
l
t
s
i
C
r
;

1
!
s
I
d
n
Y

.
.
!
'
:
2
-
.
:
:
,
4
S

4
1
4

'

;
!
.
1
.
/
,
1
2
y

;
;

_

.
0
,
S
5
-
.
0
D
7
 
l
b
s
/
h
r

i
.
1
7
R
3
-
.
C
:
:
3
R

i
,
.
C
,
R
4
,
-
.
F
.
S

t
c
c
s
,
z
,
t
y

,
M

O
..

i
IV

*
S
t
r
4
/
d
a
y

-
-
-
-
-

!

t
c
i
:
I
l
c
h
y

1
L
l
t
s

G
a
y

)



4

6-12

Fi;;ure 8

PROPERTILS OF FUELS USED IN APEX COUNTY

NAME OF IFUELI 1 .1 BTU/UNIT I

FUEL INO. I% SULFURI% ASHIHnT1NG VALUEI UNIT
I COST IN

5/UNIT

Lo Coal I 1 1 4.4 110. 18 x 106 Tons I $7.00
(Low Grade) I I I I I

T I. I I

Hi Coal '1 2 1 1.2 I 5.5 I 20 x 106 I Tons I $9.00
(Nigh Grade) I I I I I I

Lo Oil 1 3 I 1.6 I 1.0 14.2 x 106 I BILL I $1.50
(Low Grade) I I I I I

I I 1-

'Hi Oil I 4 0.4 J 0.5 1 4.5 x 06 BBL I $2.30
Uij Grade) I 1 I I I

1 I1 1

Natural Gas I 5 0 I 0 10.6 x 106 I MCP I $0.50
I I I I I(1000 cu.ft I

Figure 9

PHYSICAL DATA
CLEAN AIR COMPOSITION AT SEA LEVEL

Component

Nitrogen
Oxygen

Argon
Cot ban Diox,de
NOM

helium
Mett,one
Krypton

tIoruus
Coibo.: Wonutid.
Xtnert
OICle
Ammo :

. s.

Sulfur co

Content

Percent pot yaw"

70 09
20.94

.93

.0318

.0010

.00E62

.0(:); 5
.00t,1
.03005
.0000.'3

N'. 7s

DPrn

reo,9oo 00
209,400 00

9,300.00
31 0.00

la CO

5.2
1.5
1.0
O 5
0.75
0.1
O Ofi
O 07
O t",:
C 00:
0 0:)0.2j
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Putt:1,Am /feet+ Muter cis. tooiing Vegetatinni Anima!

PcrrAulolos .amme!osameoins sammo asama
laiallomos! 6111111111111111

co( tc,n Iii
Ilyclfoc or D )ns

Ndroynn 0,,Jel Mill MIMS MM.

sizes OF AIFISORNE IMPURITIES
;Me( Les.

, 1..1; 1 rt.PTICO fume

I I

TO! ,tr. t

f_1 nifhP

Ins/Jetta:1 and then; col dusts

rot"Ing

iur.g damage
Pow, r Tra'1.16

ilatIvon ,

-

c ter
N, , ., ,,,r Let
,,. t, I ,..h.,/ a l Fa.) 1 M+:.f , cm

i

4 ti " 04 hilcrOIC6p0 .-- *14 ---- V41D4 to eyernicro,thtst
-.1.----1 I I I.

OM !,i. 1 ta 100 1,000 10,000
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Fisurc 10

GENERAL CONTROL SYSTEMS INFORMATION FOR APEX
ESTrIATES FOR TYPICAL SYSTMG

-I

SOURCE TYPE I

TYPE OF INITIAL
CONTROL I INVESTMENT
SYSTEM I COST

I CONTROL
I EFFICIENCY
I FACTORS

I I

PARTICULATES I I
Power I Scrubber+Lime Inj. I $10,000,000- 20,500,000 I 87 - 92%
Pulp . I Scrubber I 10,000- 500,000 I 90 - 99.9%
Foundry I Scrubber I 10,000- 20,000 I 80 - 86%
Cement I Baghouses I 50,000- 1,000,000 I 95 - 99.9%
Foundry I Precipitator I 60,000- 35,000 I 95 - 98%
Brewery I Baghouse I 15000- - 25,000 I 94 - 98%
Cannery 'I Cyclone I 20,000- 30,000 I 75 - 99%
Incinerator I SprayChamber+CyclonpI 200,000- 700,000 I 75 - 99%

I )0; I I

1 i r I
SO2 I I I

Power I Scrubber+Lime Inj. I 10,000,000-20,500,000 I 70 - 80%
Power I Oxidation(Monsanto) I 9,000,000-12,000,000 I 87 - 92%
Pulp I Scrubber I 35,000- 60,000 185 - 92%

I I I

I I I
CO I I I

Foundry I Afterburners I 5,000- 30,000 I 95 - 90%
I I I

I I I

NOx. I I

Power I Injector 850,000- 2,600,000 I 18 - 23%
I I I
I I I

SMOKE I I I

Foundry i I Afterburner 1,500- 3,000 I 90 - 95%
Renderini I Afterburner 2500- 5,000 196,- 99.9%

I

ODOR I I/ I
Pulp I Oxidation If 50,000 -75,000 186 - 92%
Pulp I Vapor Sphere & Vent t 35.000 -60,000 I 97 - 99.9

Foundry I Afterburner 1 ;,500 -5,000 I 90 - 95%

Rendering I Afterburner 1 2,000 -30,000 197 - 99.9t
Brewery I Afterburner + Dryer 1 100,000- 180,000 I 90 - 98.4%
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Figure 11

AVERAGE EMISSION FACTORS FOR HIGNWAY VEHICLES
BASED ON NATIONWIDE STATISTICS*

,

I CO
f Year I /mi

I 1965 I 89
I 1970 I 78
I 1971 I 74
I 1972 I 68
I 1973 I 62
I 1974 I 56
I 1975 I 50
I 1976 I 44
I 1977 I 37
I 1978 I 31

I 1979 I 27
I 1980 1 23
I 1990 I 12
I I

NC articulates
I EXhaustl Evap.-I
I /mi r /mi 1

I 9.2 I

I 7.8 I

I 7.2 I

I 6.6 I

I 6.1 I

I 5.5' I

I 5.0 I

I 4.3 I

I 3.7 I

I 3.2 I

I 2.7 I

I 2.4 I

I 1.3 'I
I I

5.3 I

3.9 I

3.5 I

2.9 I

4/ I

2 I

1.5 I

1.3 I

1.0 I

0.83 I
0.67 I
0.53 I
0.38 I

I

NOx I ExhaustI Tires SO2 I

/nu I /M1 I /mi. I /mi I

4.8 I 0.38 I 0.20 I 0.20 I

5. I 0.33 I 0.20 I 0.20 I

5.4 I 0.33 I 0.20 I 0.20 I.'

5.4 I 0.38 I 0.20 I 0.20 I

5.4 I 0.38 I 0.20 I 0.20 I

5.2 I 0.38 I 0.20 I 0.20 I

5.0 I 0.38 I 0.20 I 0.20 I

4.g I 0.38 I 0.20 I 0.20 I

4.3 I 0.38 I 0.20. I 0.20 I

3.8 I 0.38 I 0.20 I 0.20 I

3.4 I 0.38 I 0.20 I 0.20 I

3.1 I 0.38 I 0.20 I 0.20 I

1.8 I 0.38 I 0.20 I 0.20 I

I I I I

Figure 12

EMISSION FACTORS FOR LIGHT DUTY VEHICLES (1973)*
Grans/Nile

I I I I

I Pollutant I Gasoline Engines I Diesel Engines I

I I I I'

I I I I

I Particulates: I I I

I Exhaust I 0.34 I 0.73 I

I Tires I 0.20 I' 0.20 : I

I I I I

I I r I

I SO2 y I 0.13 I 0.63
..,

I

I I I I

I I

I 1.70 1

I ( I

I ) )

2.30 I 1.60
TJ

I I

I I

I CO 1 19.00
I I

I I

I :10x I

I. I

I I I

I IT I 2.70 1 0.45
I 1 I

*Reference: f:ompilation of Air Pollutant Emission Factors. Environ-
mental Protectiba Agency,Urn':e of Air Pregramfi-PaliCation No. AP-42,

1971. Including Supplements 1 and 2 September 1972 end July 1973.
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The following pages reprdsent the annotated printout
for the Air Pollution Control Officer. The decisions are
representative of the types of decisions that the Air Pol-
lution Control Officer could make. Some of the rationItle
for making these decisions are explained in Chapter 4 of
this manual. i .
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which will give you .a basis regarding some of.the de-
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